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1. Lean u 32724 U3yYeHUs TUCHUTLIMHBI
enp n3ydeHUs: TUCIUIUIMHBI - U3yUYCHUE 3aKOHOMEPHOCTEH OCHOBHBIX MPOIECCOB MEPEHOCA
TEIja U Macchl,
OCBOCHHME METOJIOB PEIICHUSI Pa3IMYHBIX 33/1a4u TEIIOMacCOOOMEHa,
puoOpeTeHNEe HABBIKOB AKCTIEPEMEHTAIBHOTO UCCIICIOBAHUS TTPOIIECCOB
TEIIOMaccOO0MEHa MOCPEICTBOM (PU3UIECKOTO U MATEMATHYECKOT'O MOJICITMPOBAHUS.
3amaun JUCHMIIINHEI:
- OBJIaI[eHI/Ie CTyI[GHTaMI/I OCHOBHBIMU ITOHATUSIMHU TCIIJIO- U MaCCOO6MeHa, TepMHHOHOFHeﬁ;;
- OBnasieHUE CTyJICHTAMH OCHOBHBIMH IPOIIECCAMU TIEPEIaur TEIIOTHI M KX 3aKOHOMEPHOCTSIMU;,
- OBnageHue CTyIGHTaMU METOJAMH pacydeTa MpoIeCCOB TEIUIO- U MACCOMEePEHOCa;;
- OBnaseHne CTyACHTAaMH METOJaMU pacueTa W IKCIEPUMEHTAIBLHOTO OINPEACICHHUS] TEPMUUYECKHUX
CBOWCTB MaTe€pHUAJIOB;;
- OBnaseHWe CTyJIEeHTAaMH OCHOBHBIMH TPEOOBAHHUSIMH, XapPAKTEPHUIYIOUIUMHU MPOPECCHOHATBHYIO
NeSATETLHOCTh OaKaIaBpOB.

2. MecTo aucuuiuinibl B cTpykrype OOII BO

JucuunnuHa «TeromaccooOMeHn» OTHOCUTCS K 0a30BOi YacT y4eOHOTO IJIaHa.

JucuuminHa uzydaercs Ha 3 Kkypce, B 5, 6 cemecTpax.

N3yuenuo UCHMIUIAHBI «TemmomaccooOMeEH» TPEAIIECTBYET OCBOCHHE IAMCIMILINH
(IpakTHK):

MartemaTuka,;

du3uka,;

XuMus;

TexHuuyeckass TEpMOJMHAMUKA;

NHxeHepHas HKOI0Tus;

MarepuanoBeieHle U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHUAJIOB.

OcBoeHHE IUCIUIUINHBI «TermmoMaccooOMeH» SBISIETCI HEOOXOIMMON OCHOBOW JUIS
MOCJICIYIOIIET0 U3YyUYCHHUS TUCIUTIINH (TIPAKTHK):

WnxeHepHble MPUKIAIHBIE TPOTPAMMBI B TETIJIOOHEPTEeTHKE;

KoTenbHble yCTaHOBKH U MMaporeHepaTophl;

HcTouHuky U CUCTEMBI TETIJIOCHA0XKEHUS MTPEIPHUSTHIA;

TennoBsie ABUTATENN U HATHETATEIH;

TenomaccooOMeHHOE 000PYyIOBaHKE IPEATPHUSITHH;

DHeprocOepekeHre B TEIIOOHEPTETUKE U TETIOTEXHOJIOTUSX;

[ToaroroBka K npoiieaype 3aiiiThl U 3alIKUTa BBIITYCKHON KBaTU(PUKAIMOHHON pabOTHI.

B mpouecce u3yueHUs AUCHUIUIMHBI CTYACHT TOTOBHUTCS K BHJaM HpodecCHOHaTbHON
NESATETLHOCTH M PEIICHUI0 MpoQecCHOHANBHBIX 3a1a4, npeaycMoTpeHHbIx @I'OC BO u y4yeOHBIM
TUTAHOM.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCHUILIHUHbBI
[Tponiecc n3yueHus: AUCHUTLIIMHBI HAMpaBlieH Ha (OpMHUPOBAHIE KOMITETEHITHI:

- OIIK-2 Cnoco0eH nmpUMEHSITb COOTBETCTBYWOIIUI (U3MKO-MaTeMaTHYeCKUI anmapar,
MeTOoAbl AHAJIN3a M MOJAeJTHPOBAHUSN, TEOPETHYECKOI0 M IKCIEPUMEHTAJIBLHOI0 MCC/Ie10BAHUS
NPy pelieHN U NpodeccuoHATbHBIX 3a1a4

3HaHUSA, YMEHUS, HaBBIKH, (QOPMHUpPYEMbIe [0 KOMIETCHIIMM B paMKaX IUCIUIUIMHBI, H
WHJUKATOPbl OCBOEHUSI KOMITETEHIINM

CryneHT 10KEeH 3HATh:



MareMaTtnueckuii anmapar ucciaeaoBaHus (GYHKIHMH, JTUHEHHON anreOpbl, auddepeHIInaibHor0 1
WHTETPAJIbHOTO HWCYHCIICHUS, pPSAAOB, TUGQPEpEHIMATBHBIX PAaBHEHUH, TeOpud (QYHKIUH
KOMIUIEKCHOTO TIEPEMEHHOTO, YUCIICHHBIX METOA0B. DU3NYecKue SBICHHS, 3aKOHBI MEXaHUKH,
TEPMOJWHAMHUKH, dJICKTPUYECTBA U MarHeTU3Ma, ONTUKA. OCHOBBI aBTOMAaTHYECKOTO YIIPABICHUS U
peryJIupoBaHMsL.

CTyneHT JOJKEH YMETh:

[TpumensITh (U3NKO-MATEMATHUECKUN MaTEMaTHYECKHI ammapaT NMpH HCCIEAOBAHWU U PEIICHUU
npoecCHOHANBHBIX 3a7a4. BEIOTHATS MOJEIMPOBAHUE CUCTEM aBTOMATHYECKOTO PETyIMPOBAHUS

CTyneHT 10JKEeH BIIaJIeTh HaBbIKAMU:
OU3MKO-MaTeMaTUYECKUM ammapaToM, 3aKOHAMU MEXaHHUKH, TEPMOJUHAMHKH, DJIEKTPUUECTBA U
MarHeTusma, ONTHKH, XHUMHHM TpU  pelieHuu mnpodeccuoHanbHbIX  3amad.  OcHoBaMu
aBTOMATUYECKOTO  YIpPABIEHUS W  pEryjJupoBaHus. MerojgaMu  MOJEIMPOBAHUE  CHCTEM
aBTOMATHUYECKOTO PEryJIHpOBaHUS

- OIIK-3 Cnocob0eH aAeMOHCTPUPOBATH NPHMMEHEHHE OCHOBHBLIX CIOCO00OB MOJy4YeHHUSs,
npeodpa3oBaHusA, TPAHCIOPTA U MCMOJIb30BAHNUS TEMJIOTHI B TeINVIOTEXHMYECKUX YCTAHOBKAX U
cucTemMax

3HaHUSA, YMEHHS, HaBBIKH, (QOPMHUpPYEMBbIC 10 KOMIETCHIIMH B paMKaX IUCIUIUIMHBI, H
WHJUKATOPbl OCBOEHUSI KOMITETEHIINM

CTyneHT 10KEeH 3HATh:
OcHOBHbIE 3aKOHBI ABM)KCHUS KUAKOCTU U raza, OCHOBBI THAPOTra30AHMHA-MUKH, TETIOPUINYECKUX
CBOMCTB pabo4MX TeJ, OCHOBHBIX 3aKOHOB TEPMOAMHAMUKH U TEPMOJAMHAMUYECKUX COOTHOILIECHUH,
OCHOBHBIX 3aKOHOB M CIIOCOOOB IEPEHOCa TEIJIOTHI U MACCHI.

CryneHT H0KEeH YMETh:
[IpuMeHsSTh OCHOBHBIE 3aKOHBI JBIJKEHHUS JKUIKOCTHM M Ta3a, OCHOBBI THUIPOra3oJWHAMUKH,
TEeIIO(QU3NUECKUX  CBOMCTB  pabOyuX  Tel, OCHOBHBIX  3aKOHOB  TEPMOAMHAMUKH U
TEPMOJUHAMHYECKUX COOTHOIIEHHM, OCHOBHBIX 3aKOHOB M CIIOCOOOB MEpPEHOCa TEIJIOTHI U MacCChl
JUIS PacueTOB TEIJIOTEXHHUUYECKUX YCTAHOBOK U CUCTEM.

CTyAeHT JOKEH BIaIeTh HaBbIKaMU:
OcHOBHBIMU CcTIOCOOaMU TIONyYeHUs, TPeoOpa3oBaHUs, TPAHCTIOPTA U WCIOJIB30BAaHUS TEIUIOTHI B
TEIJIOTEXHUYECKUX YCTAHOBKAX U CUCTEMAX

4. O0beM TUCHHUILVIMHBI U BU/bI Y4eOHOH padoThl (ouHasi gopma 00yueHmst)

Bcero [Tareii [lecroi
By yuebnoit paboTsr 4acoB ceMecTp |cemecTp
KonrakTHas paGora (Bcero) 120 48 72
JlaGopaTopHblie 3aHITHS 32 14 18
JIeKuMOHHBIE 3aHATHS 42 20 22
[IpakTrueckue 3aHATUA 46 14 32
CamocTosiTesibHas padoTa (Bcero) 141 96 45
Buabl npoMeKyTOYHOM aTTeCTAMU 27 27
3auer +
DK3aMeH 27 27
O0mas Tpy10eMKOCTb 4achl 288 144 144
O0mas Tpya10eMKOCTb 3a4€eTHbIE
eIMHHUIIBI 8 4 4

O0bem IMCOMIJIMHBI M BUABI Y4eOHOI padoThl (3a04Has popMa 00ydeHHUsT)

Bcero UYersepts! |IIaTbIi [ITecron
Bun yueOHO# paboThI 4acoB i ceMecTp |cemecTp |cemecTp
KonTakTHas padora (Bcero) 28 16 12
JlaGopaTopHble 3aHATHUS 10 6 4




JIeKITMOHHBIE 3aHATUS 10 6 4
[IpakTrueckue 3aHATUA 8 4 4
CamocrosiTesqbHasi padoTa (Bcero) 247 92 92 63
Buabl npoMeKyTOYHOM aTTeCcTaAlUH 13 4 9
3auer 4 4
OK3aMeH 9 9
Oo0masi Tpy10eMKOCTb Yachl 288 108 108 72
Oo0masi Tpy10eMKOCTh 3a4eTHbIE
eIUHHULbI 8 3 3 2
5. Coneprxkanue QM CHUANINHBI
TeMaTuyeckoe MIaHMPOBaHue (0O4HOE 00yYeHue)
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IIsTbiii cemecTp, Beero 144\ 20| 14| 14| 96
Pa3nen 1 CranuoHapHasi TENJIONPOBOJHOCTH 51 6 6 4| 35
TennonpoBoaHOCTh. 3aK0H Dyphe.
Tema | posol P 10| 2 8
Huddepennmanbaoe ypaBHEHHE TETUIONPOBOIHOCTH
CranuoHapHas TEIIONPOBOIHOCTD IIOCKOM
Tema 2 OJTHOPOJIHOM CTEHKH 0€3 BHYTPEHHUX UCTOYHHUKOB 10 1 2 7
Teria
TermmonpoBOAHOCTH IIJIOCKOW CTEHKH
Tema 3 poBoA of 1| 1 7
MPU HAJTMYUU BHYTPEHHUX UCTOYHUKOB TETLIa
TermmonpoBOAHOCTH IIJIOCKOW CTEHKH
Tema 4 POBOA 12| 1| 2| 4| s
MPU HAJTMYUW BHYTPEHHUX UCTOYHUKOB TETLIa
TermmonpoBOAHOCTh UUINHIPUYECKON CTEHKU IPU
Tema 5 POBOA HOHEAD P 10| 1| 1 8
HATMYUY BHYTPEHHUX UCTOYHUKOB TETLIa
Pa3nes 2 HecTranmonapHasi TenjionpoBoJIHOCTb 20 2 2 16
TemnepaTypHoe 1oJie B POLECCE OXJIAXKACHUS
Tema 6 PATyp pon A 10| 1] 1 8
(HarpeBa) TIACTUHBI, CTEPIKHS
TemnepaTypHoe 1oJie B POLECCE OXJIAXKACHUS
Tema 7 (HarpeBaHUs) OECKOHEYHO JIJTMHHOTO IMJIHH]IPA, 10 1 1 8
nrapa 1 TeJ HenpaBuiIbHOU (HOpMBI
KoHBeKTHBHbBIN TENJI00OMEH B OJHOPOIHOM
Pasen 3 AHOpOA 73| 12| 6| 10| 45
cpene
Tema 8 YpaBHEHUs TEOPUH KOHBEKTUBHOT'O TETJIOOOMEHa 10 2 8
Teopus mogoOus B KOHBEKTHBHOM TETLIOOOMEHE.
Tema 9 Yucna mogo0ust, XapaKTepHU3yIOIIUe POIecChl 9 2 1 6
KOHBEKTHBHOTI'O TEIJIO0OMEHA
Temmootnada npu cBOOOTHON KOHBEKIIUU B
Tema 10 60Jb1IIOM 00bEME OKOJIO BEPTHKAIBHBIX 10 2 1 7
MTOBEPXHOCTEN




CBoOOHAsT KOHBEKITUST OKOJIO TOPU30HTATBHBIX

Tema 11 noBepxHocTeld. CBOOOIHAS KOHBEKITHUS B 14 2 1 6 5
OTpaHUYEHHOM MPOCTPAHCTBE

Tena 12 Tennootaaya npu BBIHY>KAEHHOM IPOZIONLHOM 9 ) 1 6
OMBIBaHUH TUIOCKOU MOBEPXHOCTHU

Tena 13 TennooTaaya Mpu BEIHYKJIEHHOM MOIIEPEYHOM 1 1 1 4 5
OMBIBaHUU TPYO U IMy4KOB TPYO
Onucanue npouecca BEIHYKIEHHOTO TEUEHUS

Tema 14 XKHUIKOCTH B TpyOax. Onpenenenue ko3dpduuumentos | 10 1 1 8
TEIUIO0TIAa4H.
lecToii cemecTp, Beero 117 22| 32| 18| 45

Pa3nea 4 Tennoo6meH npu (pa3oBbIX NpeBpalIeHUSIX 23 4 8 11

Tesa 15 TemooOMeH npy KOHACHCALMU HETOBUKHOTO 9 1 4 4
napa.

Tema 16 TennooOMeH pu KOHICHCAIMH JIBIDKYIIIETOCS Tapa. 4 1 3

Tema 17 TennooOMeH NpH KUITEHUH 10 2 4 4

Paznen 5 JlyuucThlii Temi000MeH 45 8| 14 6| 17

Tena 18 OcHOBHBIE TIOHATHUS U 3aKOHBI TEIUIOBOTO 10 ) 4 4
U3ITyYCHUS

Tena 19 TennooOMeH U3ITyuYeHHEM MEXTY TEEPABIMH 13 ) 4 4 3
TEJIaMH, Pa3AeIEeHHBIMU IPO3PAYHOI CPENOH.

Tena 20 Teno ¢ 0607104YKOH 1 TPOU3BOJILHO PACTIONIOKEHHBIE 9 ) ) ) 3
Tena

Tema 21 W3nydeHune ra3oB u napos. 6 1 2 3

Tema 22 JlyducThIit TETUIOOOMEH MEXTYy Ta30M B 00O0JIOUKOM. 7 1 2 4

Pa3nea 6 Tennonepenaua 32 6 6| 12 8

Tema 23 Tennonepenaya yepe3 MIOCKYI0 CTEHKY 11 2 2 4 3

Tema 24 Tennonepenaya yepe3 HUIUHAPUYECKYIO CTECHKY 11 2 2 4 3

Tema 25 TennooOMeHHBIE anmapaThl 1 OCHOBHI MX pacyeTa 10 2 2 4 2

Paszpnen 7 Maccoornaua 17 4 4 9
OcHOBHbIE TIOJIOKEHUS TEII0- U MaccooOMeHa.

Tema 26 Temnno- u MaccoOOMEH B IBYXKOMITOHEHTHBIX 7 2 2 3
cpenax. TpoliHas aHainorus

Tena 27 Temnno- u MaccooTa4ya Npy UCIIAPEHUHU KUAKOCTH B 6 1 ) 3
[Iapora3oBylo Cpeny.

Tena 28 Temno- 1 MaccOOOMEH MPH XUMUYECKHUX 4 1 3

IIPEBPAILCHUAX

Ha npomexyTouHyto arrecTanuio OTBOAUTCS 27 4acoB.

Conep:xaHue TMCUMILINHBI (0UYHOE 00y4eHHe)

Homep Tembl

Conep:xaHue TeMbl

Tema 1

MeTo/b! nccienoBaHus TEIIOBBIX MpolieccoB. OCHOBHBIE MOHSTHS,
UCIIOJIb3yEMbIE ITPHU OMMCAHUU MTPOLIECCOB MepeHoca Tema. TemnepaTypHoe moJe.
TemnepatypHublii rpagueHT. TernmoBoi moTok. [ITOTHOCTE TEMmI0BOro MOTOKA.
3akoH Dypre, KodhPHUIMEHT TETIONPOBOIHOCTH. MaTtemaTrudecKas
dbopMyIupOBKa 33a/1a4 TEIUIONPOoBOIHOCTH. JuddepenmanpHoe ypaBHEHNE
TEIUIONPOBOAHOCTH.

KpaeBsbie ycrioBus 3a71a4 TEIIONPOBOAHOCTH, Pa3IMYHbIE CIIOCOOBI 3aJaHUS
TPaHUYHBIX YCIOBHIA.




Tema 2

TemnepaTypHoe 1oJie B INIOCKOIM CTEHKe NMPU IPAaHUYHBIX YCIOBHIX MEPBOTO POJA.
[IpuBenenue ypaBHeHUH K O6e3pa3MepHOMY BUIY. 3aBUCUMOCTh KoddduimenTa
TEIUIONPOBOAHOCTH OT TeMIIEpaTyphl. TemnonpoBoIHOCTh Yepe3 MHOTOCIONHYIO
CTEHKY. DKBHUBAJICHTHBIN KOA(D(OUIIMECHT TETLTONPOBOTHOCTH INIOCKON CTEHKH.

Tema 3

[TnoTHOCTH 0OBEMHOTO TETUTOBBIICTICHUS. TeMIiepaTypHOE T0JIe B TIIOCKOM
CTEHKE MPU HAIUYUH TeIIoBbIAeIeHuH. CUMMETPUYHbBIE YCIOBHSI OXJIAXKICHUS
macTulbl. [ImacTrHa ¢ 0THOM TETIOU30JIMPOBAHHOM MTOBEPXHOCTHIO. [InacTtuna ¢
pa3HbIMH (ITOCTOSTHHBIMH ) TEMITEpaTypaMHu MoBepxHocTel. Kpurepuit
[TomepanueBa. HecumMeTpuuHble yCIOBUS OXJIaKICHUS TIACTHHBI.

Tema 4

JIvHeiHas MIOTHOCTH TEIUIOBOTO MOTOKA. TeMreparypHoe moJje B
WIMHIPUYECKOIN CTEHKE MPU IPAHUYHBIX YCIOBHSX IIEPBOTO poa.
TemnonpoBoIHOCTh Yepe3 MHOTOCIOWHYIO IIMIIMHIPUYECKYIO CTEHKY.
DKBUBAJICHTHBIN KOA()(PHUIIMEHT TETUIONPOBOIHOCTH MJIMHIPUICCKON CTCHKHU.
TennonpoBOIHOCTH Yepe3 HUIUHAPUIECKYIO CTEHKY IIPU IPaHUYHbBIX YCIOBUAX
TPEThEro pojia (Teronepeaaya).

Tema 5

TemmnepaTypHo€ 10J1€ B IUIUHAPUYECKON CTEHKE IIPY HAJTUYUU BHYTPEHHUX
MCTOYHMKOB TEIUIA. TermIonpoBOAHOCT OJHOPOAHOIO LIMJIMHIPUYECKOTO
CTEP>KHsI [IPU HAJIMYUU TEIUIOBBIACIICHUN. TerIonpoBoAHOCTb HUINHAPUIECKOU
CTEHKH C BHYTPEHHUMHU UCTOYHMKAMH TEIlIa: TEIUIO OTBOJUTCA TOJIBKO Yepes
BHYTPEHHIOIO [IOBEPXHOCTb, TEILIO OTBOJUTCS TOJIBKO YEPE3 HAPYIKHYIO
MOBEPXHOCTBH, TEIUIO OTBOJUTCA Yepe3 00e MOBEPXHOCTH.

Tema 6

AHanutnyeckoe onucanue npouecca. OCHOBHbIE MOHATHS METOA
HECTAllMOHAPHOH TEIJIONPOBOIHOCTHU: Oe3pa3MepHas W30bITOYHAS TEMIIEPATYpa,
kputepuii buo, kpurepuit @ypoe. Hectanimonapaoe reMnepaTypHoe 1oJjie B
IUIOCKOH MJIaCTHHE — pelIeHHe 3a/1auk B 0e3pa3MepHOM BUJIE METOAOM
pazzeneHus MepeMeHHbIX. AHAINU3 pelIeHns. 3aBUCUMOCTh TOJIsl TEMIIEpaTyp OT
gucia Oypre. Homorpammer. OcoOeHHOCTH IepeceyeHus KacaTelIbHbBIX K
PELICHNIO Ha TOBEPXHOCTH TUIACTUHBI. 3aBUCUMOCTb IOJIsI TEMITEpATyp
0OeCcKOHEYHOM IIacTUHBI OT uncia buo.

Tema 7

HecranuonapHoe temnepaTypHOe 1oJie B CIUIOIIHOM O€CKOHEYHOM IMIIMHAPE, B
nrape. Ananus pemenusi. Cpennsis 6e3pasmepHas U30bITOYHASI TEMIIEPATYPA,
CpEeIHss IO CEYSHUIO TeMIIepaTypa, onpeesieHue KOJINYecTBa TEIIOThL,
OTIaHHOTO (ITOJIyYEHHOTO) TEJIOM B TIPOIIECCE OXJIAXKICHUS (HarpeBaHMs).
OxnaxaeHnre (HarpeBaHue) Tell KOHEYHBIX pa3MepoB (Mapajuiesienures, 6anka
IPSIMOYTOJIBHOTO CEUEHUs, IIMIMHAP KOHEUHOH JIMHBI) — METOJ] IEPEMHOKEHUS
pelICHUH.

Tema &

OcHOBHbIE TIOHATHUS U OINIPEETICHHS MPOLIECCOB KOHBEKTUBHOTO TEINIOOOMEHA.
®u3nYECKNEe CBOMCTBA KUIKOCTEH. [ HIpOAMHAMUYECKUIN U TETIOBOM
norpanuyHsie ciou. Juddepennuanbupie ypaBHEHHsS] KOHBEKTUBHOTO
TeruiooOMeHa il HecokuMaeMoil sxuakoctu. [Ipumep cuctembl
nudepeHInaNbHBIX YPaBHEHU KOHBEKTUBHOTO TETNIOOOMEHA.

Tema 9

Teopust mogo0ust Kak TeopeTudecKasi OCHOBA SKCIIEPUMEHTAIILHOTO U3YUYEHUS
KOHBEKTHUBHOTrO TermooomeHa. Kpurepuansusie ypaBuenus. Kpurepuu nogo6usi.
MeTob1 SKCIIEpUMEHTAIBLHOTO OMpe/esieHns KOApGUIIUEHTOB TEIIOOTIauH.
Ocpennenue ko3 duurenton Temnootaaun. OcpegHeHre TeMIepaTypbl
KUAKOCTHU 10 cedeHuto. OcpeTHeHne TeMIepaTyphl KUAKOCTH U TEMIIEpaTypHOIrO
Hanopa 1o anuHe TpyOsl. [lonydueHne sMOupruyecKux KpUTEpUaIbHbIX YpaBHEHHI.
Onpenensaronuii pazmep. Onpeaenstonias TeMIeparypa.

Tema 10

OO6mume cBeaeHust 0 cBOOOHON KOHBeKIMU. Yucmo Penes. Termmoornava mpu
CBOOOJTHOM KOHBEKITUH KHIKOCTH OKOJIO BEPTHKAIHHOW IJIACTUHBI M
BEPTUKAIILHON TPYOBI.




Tema 11

TennooTtaada rnmpu cBOOOTHON KOHBEKITMH OKOJIO TOPU30HTAIBHON TIJIACTUHBI.
TemnnooTtaada nmpu cBOOOIHON KOHBEKIIMH HAa TIOBEPXHOCTH TOPHU3OHTAIHHOTO
nuuHApa. TermnooTaada mpu Maibix 3HaueHusx yncia Penes. CBoOoaHas
KOHBEKIIUS B MPOCIONKAaX M 3aMKHYTBIX MOJOCTAX. DKBUBAJICHTHBIN
KO2(PHUITUEHT TETUIONPOBOTHOCTH.

Tema 12

TennooTaada rnmpu cBOOOIHON KOHBEKITMH OKOJIO TOPU30OHTAIBHON TIJIACTHUHBI.
TemnnooTtaayda npu cBOOOHON KOHBEKIIMU HAa TIOBEPXHOCTH TOPU3OHTAIHHOTO
nuuHApa. TermnooTaada npu Maibix 3HaueHusx yncia Penes. CBoOoaHas
KOHBEKIIMS B MPOCIONKAaX M 3aMKHYTBIX MOJIOCTAX. DKBUBAJICHTHBIN

K02 (PUITMEHT TETUIONPOBOTHOCTH

Tema 13

['uapoauHaMuka ¥ TEII000MEH pH MONepeYyHOM 00TEKaHUU OJJUHOYHOTO
WIMHIPA. YTOJ OTPbIBA JIAMUHAPHOTO U TYPOYJIEHTHOTO MOTPAaHUYHOTO CJIOS.
H3meHnenune Kko3QpuIieHTa TerooTJauu Mo OKPY>KHOCTH HUIHH]IPA.
TemooOMeH npu NonepeuHoM 00TeKaHNN KOPUAOPHBIX U ITaXMATHBIX MTYyYKOB
Tpy6. 3aBUCUMOCTD TEIUIOOTaYH OT HOMEPA Psiia, COOTHOLIEHUS MPOJI0IBHOTIO U
MOTEePEYHOro 1maros nmyuka. Cpegauil ko3 PUIMEeHT TemI00Taaun AJI MyYKa.
3aBUCHUMOCTH TEIIOOTAAYU TPYO OT yrIjia aTaku.

Tema 14

['uapoauHaMuka v TEII000MEH MU TEYEHHUH KHUAKOCTH B TPyOax M KaHaax.
Binusinue cuiibl TskeCTH. BA3KOCTHBIN M BA3KOCTHOPABUTAIMOHHBIA PEKUMBI
TeruooTnayu. MaTemaTuyeckoe onucaHue TeriooOMeHa Ipyu TEYEHUU KHUJIKOCTH
B KpyrJiol TpyOe. [loHsTHE CTaOMIM3UPOBAHHOTO TEIIOOOMEHA.

Temootnada npu JaMUHAPHOM U TypOYJICHTHOM TE€UEHUH B TTIAJAKUX TpyOax.
Ocob6enHocTH TermooOMeHa B TpyOax HEKPYTJIoro ceueHus. Biusiaue
[IEpOXOBATOCTH MTOBEPXHOCTH HA TeII00OMeH B TpybOax. TemnooTaaua B
W30THYTHIX TpyOax.

Tema 15

Omnpenenenue M Ki1acCH(pUKALNS POIECCOB KOHACH CAIMU. TeriooOMeH mpu
KOHJICHCAIINU YUCTHIX MapOB. TEpMOIMHAMHYECKHIE YCIOBHS TPOTCKAHUS
nporiecca, IIICHOYHAs U KallelbHask KoHaeHcaus. [[1eHoHas KOHIeH caIus
HETIOIBIDKHOTO TIapa Ha TOBEPXHOCTH BEPTUKAIBHOM TUIOCKOCTH H
TOPH30HTAILHOTO IHIMHApa. KanenpHas KoHIeH Ay mapa.

KoaddumumenT Terioornaun Ha otnensHo# Tpyoe. Cpenauii kKodpuimeHt
TETUIOOT/IaYH ITy4YKa TpyO.

Tema 16

Konnencanus nBmKymerocst mapa Ha oguHouHo# Tpyoe. Konaencarmms
JIBIDKYIIIETOCS TIapa Ha TOPU30HTAILHOM ITydke TpyO. MI3MeHeHue pacxoaa u
CKOpOCTH Mapa. TeriooTaaua mpy TeUSHNUH 1apa ¢ OOIBIIIMH CKOPOCTSIMH.
AnuabaTtHas TeMIiepaTypa cTeHkH. M3MeHeHne pu3nyeckux CBONCTB
TETJIOHOCUTEISI C TEMIIEPATYPOH.

Tema 17

VYcnoBust 3apokIeHus MapoBoi (a3bl B 00beMe MeperpeTon KUIKOCTH U Ha
TBEPA0OHM MOBEPXHOCTH. [lnHamMIKa MapoBBIX My3bIPHKOB Mpu KuiieHuu. «Kpusas
KUTIEHUs». MexaHu3M Terioo0MeHa U pacueTHbIe COOTHOLICHUS JIJIst
TEIUIOOT/Ia4H MPH ITy3bIPbKOBOM KHUIIEHUH kKUIKOCTeH. TermnooOMeH npu
IUICHOYHOM KUIIEHUU JKUKOCTEH.

Kpuzuc my3sIpbKOBOTO KUTICHUS KUIKOCTEH B CBOOOTHOM 00bemMe. TemrepaTypa
IpeNIebHOTO0 MEPEerpeBa KUAKOCTH, MUHUMAaIIbHAs TUIOTHOCTD TEIUIOBOTO MOTOKA
MIpH TUICHOYHOM KutieHnru. OCOOEHHOCTH TEII000MEHa IPH KUTIEHUH B TpyOax.
[lepexogHoe KumneHue.

Tema 18

Omnwucanue nporecca JIy4ucToro TermioooMeHa. BUapl TydncThIX MOTOKOB.
CriexTpasnbHas IVIOTHOCTh MTOTOKA M3TyueHus. IHTerpanbHas INIOTHOCTh OTOKA
u3nydenusi. CoOCTBEHHOE, OTPaXKEHHOE, TIOTJIOEHHOE, TPOMYIICHHOE,

s dekTuBHOE, pe3ynbpTupyoiiee uznydeHue. [loHsaTHEe aOCOMOTHO YEPHOTO Tela.
WznyyarenbHble XapaKTEPUCTHKN a0COIIOTHO YepHOro Teina. 3akoH [Tnanka.
[IpaBuno cmemenust Buna. 3akon Credana-bonbimana.

3akoH Kupxroda. 3akon Jlambepra. YrinoBbie K03(UIHMEHTH U3TYUCHUS.




Tema 19

MeTo/b1 nccieqoBaHus MPOLIECCOB JIYUHCTOTO Terioo0MeHa. TermiooomMeH
U3ITy4YEeHUEM B CHCTEME Tell C TNIOCKONapaieIbHbIMU TTOBEPXHOCTSIMHU.
TemooOMeH npu HATUYUK SKPAHOB JIJIS TNIOCKOMAPAIIEIbHBIX TE.
KoadunmenT uznydeHus TBEpAbIX TEI U METOJIbI €r0 ONpeesIeHUs
(paauallMOHHBIN, KaJTOPUMETPUUYECKHI, PETYISIPHOTO TEIJIOBOTO PEKUMA,
HarpeBaHusl C MOCTOSIHHON CKOPOCTHIO).

Tema 20

TemnooOMeH H3Ty4eHHEM MEXIy TeJIOM U ero o0onoukoi. TemnoooMeH npu
HAJIMYUH SKPAHOB /IS Tella ¢ 0007109Koi. TernnooOMeH n3yudeHueM MKy TBYMS
TeJIaMH, TPOU3BOJIHHO PACIIONOKEHHBIMU B IPOCTPAHCTBE. METOIBI ONIpeIeTICHIS
YTI0BBIX K0d(DPuImeHToB u3nydeHus. [ eoMeTpuueckrue CBOMCTBA TyUYUCTBIX
MOTOKOB.

Tema 21

Oco0eHnHOCTH U3Ty4YeHUs Ta30B U napoB. CTeneHb YePHOTHI YTIAEKUCIIOTO Ta3a ’
BOASTHOTO Tlapa. OCHOBBI TIEpEeHOCA U3ITyYEHHUS B TIOTJIOMIAOIINX, H3TYYAIOIINUX 1
pacceunBaroux cpenax. 3akon byrepa. Cnoxssiii Termooomen. Koaddunment
TEIUIOOTIaYH U3ITyICHUEM.

Tema 22

JlyuucThiii TETII000MEH MeX/1y ra3oM U ero 00omoukoil. [IpubnmxeHHslil MeTox
pacueTa CTeIeHU YePHOTHI IBIMOBBIX ra30B. MeTayprudeckie HarpeBaTeibHbIe
neun. Onpenenenue KodpPUIMEHTa TeIUIO0TAAYN U3TyUYSCHHEM IS
HarpeBarenbHOM neun. OnpeneneHne TeMnepaTypbl CTEHKU TIeUu.

Tema 23

[lepenaua Teruia mpu TpaHUYHBIX YCIOBUAX TPETHETO pojia (Teruionepeaya).
Koadduuuent reronepenaun. Tepmuueckoe COPOTHBICHUE
TEIUIONPOBOAHOCTH, TEIUIOOTauH, TEIUIONepeiaun. | paHn4YHbIe yCIOBHS BTOPOTO
U TPEThEro pojia. YpaBHEHHUE Teruionepeaayn. Temonepenaya uepes
OJTHOCJOMHYI0 cTeHKY. Koadunment reruonepenayun. Tepmudeckoe
conporusieHue. Terlonepeaada yepe3 MHOTOCIIOUHYIO CTEHKY.

Tema 24

YpaBHeHue temionepenaydd. Temionepeaaya 4epe3 0JHOCIONHYIO CTEHKY.
KoaddumumenT Teruonepenaun. Tepmudeckoe conpoTuBieHue. Termmonepenaya
yepe3 MHOTOCIONHYI0 cTeHKY. Pacdet uzonsuuu. Kputnueckuit tuametp
U3O0JISLINN.

Tema 25

Tunbl TeITI000MEHHUKOB. PekyriepaTuBHbBIE TEIUIOOOMEHHUKH. TEIIOBOM pacyeT
PEeKyNepaTUBHBIX TEINIOOOMEHHUKOB: KOHCTPYKIIMOHHBIH, TOBEPOYHBIH,
ruapasinueckuii. CpenHenorapuMUIecKuil TeMIEpaTypHBIA HAIOP.

Tema 26

Huddysus (Mmaccoobmen) MoiekysipHas U MossipHast. KoHIeHTpalmonHas
muddysus, 3akoH Ouka, kodpuuueHt nudpdysuu. Tepmoauddysus,
6apoauddysus. Anddepennuansapie ypaBHEHUS TEIJI0O- U MAaCCOOOMEHA.
Temno- u maccootnaya. Koaddunuent maccoornaun. Y paBHeHHE KOHBEKTHBHON
TEIIO- ¥ MAacCOOTAauU. AHAJIOTHSI IEPEHOCA UMITYJIbCA, SHEPTHH U MaCChI
KOMITOHEHTa (TpoifHast aHayorus). Pacuer MaccooTnaun B ciiydae JJaMUHAPHOTO
MOTPAaHUYHOTO CJIOS TP BBIHYKIEHHOM JIBXKEHHU. PacueT MaccooTnauu npu
TypOyJIEHTHOM TEYEHUH >KUKOCTU Ha OCHOBE YPaBHEHHH TETIOOTIAUH.

Tema 27

Bnaxnsiii Bo3ayx. [laBienue HaceleHHOro napa. CocTosHUS U OCHOBHBIE
XapaKTEPUCTUKHU BIIAXXHOT0 Bo3ayxa. Mcnapenue Boasl. Temneparypa MOKpOro
TEPMOMETPA.

HcnapeHne HENOABUKHOM Kalllk, KOHCTaHTa ucnapeHus. Mcnapenue karmm npu
BBIHYKJICHHOM KOHBeKuHu. O01yBaeMas Karuis. JleTsmas xamis.

Tema 28

OcHOBHBIE YpaBHEHUS TEIUIO- U MACCOOOMEHA IIPHU XMMHYECKHUX MPEBPAIICHUSIX.
Uucno JIstouca-CemenoBa. TermooOMeH MeX Ty Ta30BOM CMEChIO U
MOBEPXHOCTHIO pa3zena ¢as.

TemaTnueckoe NJaHNpPoOBaHMe (32049HOE 00yUeHHE)
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Bcero 275 10 10| 247
Pa3nen 1 CranuoHapHasi TENJIONPOBOJHOCTH 50 2 2| 44
Tema 1 TemmonpoBoAHOCTE. 3aKoH Dypre. 10 10
Huddepennmanbaoe ypaBHEHHE TETUIONPOBOIHOCTH
CranuoHapHasi TEIIONPOBOIHOCTD IIOCKOM
Tema 2 OJTHOPOJIHOM CTEHKH 0€3 BHYTPEHHUX UCTOYHHUKOB 10 1 9
Teria
TermmonpoBOAHOCTH IIJIOCKOW CTEHKH
Tema 3 POBOA 11 10
MIPY HAJTMYUW BHYTPEHHUX UCTOYHUKOB TETLIa
TermmonpoBOAHOCTH IIJIOCKOW CTEHKH
Tewma 4 pOBOA 9 2 7
MIPY HAJTMYUW BHYTPEHHUX UCTOYHUKOB TETLIa
TermmonpoBOAHOCTh UUIMHIPUYECKON CTEHKU IPU
Tema 5 POBOMHOCTS WHTHHAD P 10] 1 8
HATMYUU BHYTPEHHUX UCTOYHUKOB TETLIa
Pa3nes 2 HecTranmonapHasi TenjionpoBoIHOCTh 21 1 20
TemnepaTypHoe 1oJie B POLECCE OXJIAXKACHUS
Tema 6 PATyp pon A 10 10
(HarpeBa) TIACTUHBI, CTEPIKHS
TemnepaTypHoe 1oJie B POLECCE OXJIAXKACHUS
Tema 7 (HarpeBaHUs) OECKOHEYHO JIJTMHHOTO IMJIHH]IPA, 11 1 10
nrapa 1 TeJ HenpaBuiIbHOU (HOpMBI
KoHBeKTHBHBIN TENJI00OMEH B OJJHOPOIHOM
Pazen 3 P 73| 2 4] 64
cpene
Tema 8 YpaBHEHUs TEOPUH KOHBEKTUBHOT'O TETJIOOOMEHa 10 10
Teopus mogoOus B KOHBEKTHBHOM TETNIOOOMEHE.
Tema 9 Yucna mogo0ust, XapaKTepHU3yIOIIUe POIeCChl 10 10
KOHBEKTHBHOTI'O TEIJI0OOMEHA
Temmootnada npu cBOOOTHON KOHBEKIIUU B
Tema 10 601b1IIOM 00bEME OKOJIO BEPTHKAIBHBIX 11 1 9
MTOBEPXHOCTEU
CB00O1HAS KOHBEKLMS OKOJIO TOPU3OHTAIBHBIX
Tema 11 noBepxHocTeld. CBOOOIHASI KOHBEKITHUS B 11 2 9
OTpaHUYEHHOM MPOCTPAHCTBE
TennooTaaya npu BEIHYKJIEHHOM ITPOI0JIBHOM
Tema 12 Alatia TIpH BLIHYIA oA 10 9
OMBIBaHUH TUIOCKOU MOBEPXHOCTHU
TennooTaaya npu BEIHYKIEHHOM MOTIEPEYHOM
Tema 13 71871 UDH BRIy P 1| 1 2| 8
OMBIBaHUU TPYO U IMy4KOB TPYO
Onucanue npoiecca BoIHYKIEHHOTO TEUCHUS
Tema 14 XKHUIKOCTH B TpyOax. Onpenenenue ko3ddurmenton | 10 9
TEIJIO0TJAuH.
Paznen 4 Temnoo0Men npu ¢a3oBbIX MpeBPALIEHUX 30 1 29
TemooOMeH Mpy KOHACHCAIIUU HETIOIBUKHOTO
Tema 15 Pit RoteHceat A 10 10
napa.
Tema 16 TemmooOMeH npu KOHACHCAIIUY ABIKYIerocs mapa. | 10 1 9




Tema 17 TennooOMeH pu KUTIEHUH 10 10

Pazgen 5 Jly4ucTblii Tenji000MeH 52 2 1 2 47

Tema 18 OCHOBHBIE IOHATHUS U 3aKOHBI TEIJIOBOTO 10 1 9
U3IIy4EeHUS

Tema 19 TemooOMeH U3Ty4eHHEM MEXIy TBEpABIMH 12 1 1 ) 3
TeJIaMU, pa3AeJICHHBIMU ITPO3PAYHOM CPEIO.

Tema 20 Teno ¢ 0607109KOM U TPOU3BOIBHO PACIIOJIOKEHHBIC 10 10
Tena

Tema 21 N3nydenue ra3oB v Mapos. 10 10

Tema 22 JlyaucThIii TETII000MEH MeX/1y ra3oM u 00ojo4koi. | 10 10

Paznen 6 Temnonepenaua 25 2 2 21 19

Tema 23 Tennonepenaya yepes MIOCKYIO CTEHKY 11 1 2 8

Tema 24 Tennonepenaya yepe3 NUIUHAPUYECKYIO CTEHKY 10 1 9

Tema 25 TenmooOMeHHBIE anmapaThl 1 OCHOBBI UX pacyeTa 4 1 1 2

Pa3zpnen 7 MaccooTaaua 24 24
OcCHOBHBIE TIOJIOKEHHUS TEIJI0- 1 MaCCOOOMEHA.

Tema 26 Temno- 1 MaccOOOMEH B IByXKOMITOHEHTHBIX 8 8
cpenax. TpoiiHas aHanorus

Tema 27 Temnno- u MmaccooTaya Npy UCIAPEHUN KUAKOCTH B ] 3
[Iapora3oBYIO Cpeny.

Tema 28 Temo- 1 MaccOOOMEH MPU XUMHUYECKHUX 3 3
MIPEBPALLCHUIX

Ha npomexxyTounyto arrectanuio oTBoAUTCSA 13 4acos.

Conep:kaHue TMCHUIIMHBI (3204HOE 00yUeHHE)

Homep Tembl

Conep:kanue TeMbl

Tema 1

MeToap! HcciIe0BaHus TEIUIOBBIX MpoieccoB. OCHOBHBIE MOHATHS,
UCTIOJIb3YEMbIe TIPU OMUCAHUU MPOLIECCOB NepeHoca Terwia. TeMnepaTypHoe moe.
TemnepatypHbIil rpagueHT. TemnoBoi noTok. III0THOCTE TEMI0BOro MOTOKA.
3akon ®Oypre, K03)PHUIHEHT TETIIONPOBOAHOCTH. MaTemMaTuyeckas
(dopMyIHMpoBKa 3a1a4 TEIIONPOBOAHOCTH. [luddepeHnmanbHoe ypaBHEHHE
TETUIONPOBOIHOCTH.

KpaeBble ycnoBus 3a1a4 TEIIONPOBOAHOCTH, Pa3IMYHBIE CTIOCOOBI 3a1aHUs
TPAHUYHBIX YCIOBHM.

Tema 2

TemmneparypHoe 10JI€ B IUIOCKOW CTEHKE MPU TPAaHUYHBIX YCIOBHAX IEPBOTO POJA.
[IpuBenenue ypaBHeHUH K 6e3pa3MepHOMY BHy. 3aBUCUMOCTh KO3 (huUIeHTa
TEIUIONPOBOAHOCTH OT TeMIlepaTypsl. TermIonpoBoHOCTh Yepe3 MHOTOCIONHYIO
CTEHKY. DKBUBAJICHTHBIH KO((UIIMEHT TEIUIONPOBOTHOCTH IJIOCKOM CTEHKH.

Tema 3

[110THOCTH 0OBEMHOTO TEIUIOBBIICNIEHUS. TemMmepaTypHoe Mojie B IIIOCKOM
CTEHKE MPU HAIWYUH TEIIOBbIAeIeHNN. CUMMETPUYHBIE YCIOBHSI OXJIAXKIECHUS
m1acTUHbL. [1nacTuHa ¢ 0JHOM TEIUION30JIMPOBAHHON ITOBEPXHOCTHIO. [imacTuna ¢
pa3HbIMU (IIOCTOSIHHBIMM) TEMIIEpaTypaMu noBepxHocTeil. Kpurepuii
ITomepanuesa. HecumMmeTpHUUuHbIE YCIOBUS OXJIAXKACHUS TUIACTUHBI.

Tema 4

JIvHelHas MI0THOCTh TEIUIOBOrO MOTOKA. TeMIieparypHoe mojie B
LHUIUHAPUYECKON CTEHKE IPU I'PAHUYHBIX YCIIOBHX IIEPBOIO POJA.
TennonpoBoOAHOCTE YEPE3 MHOTOCIIOWHYIO IHIMHAPUYECKYIO CTCHKY.
OKBHUBAJICHTHBIH KO3(PHUIHUEHT TETIONPOBOAHOCTH LIMIIMHAPHUECKON CTCHKH.
TennonpoBoAHOCTB Yepe3 NUIMHAPUYECKYIO CTEHKY IIPU T'PAHUYHBIX YCIOBUIX
TPETHETO poJia (Terionepeaya).
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Tema 5

TemnepaTypHoe 1oJie B HUIMHIPUUECKON CTEHKE NMPU HATMYUHU BHYTPEHHUX
MCTOYHUKOB TerJia. TerionpoBOAHOCTh OJHOPOIHOTO HHJINHAPUIECKOTO
CTEepIKHS MPU HAIUYUH TETJIOBbIAeNIeHUH. TernIonpoBOAHOCTh MINHAPUYECKOM
CTEHKHU C BHYTPEHHHMH MCTOYHUKAMU TEIIa: TEIUIO OTBOAUTCA TOJBKO Yepes
BHYTPEHHIOIO IOBEPXHOCTb, TEIUIO OTBOAMUTCS TOJIBKO Yepe3 HAPYKHYIO
MOBEPXHOCTh, TETJIO OTBOJUTCS Yepe3 00e MOBEPXHOCTH.

Tema 6

AHanutnueckoe onucanue npouecca. OCHOBHBIE MMOHATHS METOAA
HECTAIlMOHAPHOM TETIONPOBOAHOCTHU: Oe3pa3MepHasi H30bITOUHAs TEMIIEpaTypa,
kpurepuit buo, kpurepuii @ypse. HecranmonapHoe remneparypHoe 1ojie B
TUIOCKOH TTACTHHE — PEUICHUE 331a4H B Oe3pa3MepHOM BHJIE METOJIOM
pazaeneHus NepeMEHHbIX. AHAJIN3 pelIeHNs. 3aBUCUMOCTb T0JIs1 TEMIIEPATyp OT
yrcna Oypre. Homorpammbl. OCOOEHHOCTH TiepeceueH sl KacaTebHBIX K
PELICHNIO Ha IOBEPXHOCTH IUIACTUHBI. 3aBUCUMOCTb I10JIsI TEMIIEpATyp
0eCKOHEeUHOM! TUIaCTHHBI OT yKcia buo.

Tema 7

HecrannonapHoe TemnepaTypHOE I0JIe B CIFIONTHOM O€CKOHEYHOM LIMIMHIPE, B
mape. Ananu3 pemtenus. Cpeanss 6e3pa3MepHas u30bITOUHAS TEMIIeparTypa,
CpEIHss 110 CEYEHUIO TEMIIEpaTypa, ONPEEIIEHNE KOJINYECTBA TEIIOTHI,
OTIaHHOTO (ITOJIyYEHHOT0) TEJIOM B IIPOLIECCE OXJIAXKICHUS (HarpeBaHMUsI).
OxnaxxaeHue (HarpeBaHue) TeJ KOHEUHBIX pa3MepoB (Mapajuienenumnes, 6anka
IPSIMOYTOJIBHOTO CEYEHUS, WINHAP KOHEYHOH JIMHBI) — METOJ] IEPEMHOKEHUS
peLeHui.

Tema 8

OCHOBHBIE TIOHATHS U OIIPEJICIIEHUS MPOLIECCOB KOHBEKTHBHOTO TEIUIOOOMEHA.
PusnuecKkue CBOMCTBA XKUAKOCTEN. [ HAPOAMHAMUYECKUN U TEIJIOBOU
norpannunsle cion. Juddepenunansupie ypaBHeHUS KOHBEKTHBHOTO
TETI000MEHA JIJIsl HeC)KUMaeMoH skuakocTu. [Ipumep cuctemsr

Qg depeHInanbHbIX YPaBHEHUH KOHBEKTUBHOTO TETIOOOMEHA.

Tema 9

Teopust mog00Hs KaKk TEOPETUUECKAsI OCHOBA IKCIIEPUMEHTAIBHOTO H3Y4YCHHSI
KOHBEKTUBHOTO TeriooOMeHa. KpurepuanbHble ypaBHeHus. Kpurepuu monoowus.
MeTo1bl 3KCIIEPUMEHTAIIBHOTO OnpeiesieHus: K03 (QUIIMEHTOB TEIIO0TJauH.
Ocpennenue ko3pGUIMEHTOB TerooTAaYn. OcpeHeHNe TeMIepaTypbl
KHJKOCTH 10 ceueHnto. OcpeiHeHHe TeMIepaTypbl )KUAKOCTH U TEMIIEPATYPHOTO

Haropa no anuHe Tpyosl. [lomyueHne sMIUpHUYECKUX KPUTEPUATIBHBIX YPaBHEHUH.

Omnpenensiromuii pazmep. Onpenenstonias TeMieparypa.

Tema 10

OO6ume cBeneHus o cBoOogHON KoHBekMU. Yucno Penes. Terooraaua npu
CBOOO/IHOW KOHBEKIMH YKUIKOCTH OKOJIO BEPTUKAILHOH ITACTHHBI WA
BEPTUKAIBHOMN TPYOBI.

Tema 11

Tennootaada rnmpu cBOOOIHON KOHBEKITMH OKOJIO TOPHU30HTAIBHON TIJIACTHUHBI.
TemnnooTtaayda npu cBOOOHON KOHBEKIIMU HAa TIOBEPXHOCTH TOPU3OHTAIHHOTO
nuuHApa. TermnooTaada mpu Maiblx 3HaueHusx yncia Penes. CBoOoaHas
KOHBEKIIMS B MPOCIONKAaX M 3aMKHYTBIX MOJIOCTAX. DKBUBAJICHTHBIN
KO3(PHUITUEHT TETUIONPOBOTHOCTH.

Tema 12

TennooTtaada nmpu cBOOOIHON KOHBEKITMH OKOJIO TOPU30OHTAIBHON TIJIACTHUHBI.
Temnnootaada nmpu cBOOOHON KOHBEKIIMH Ha TIOBEPXHOCTH TOPU3OHTAIHHOTO
nuuHApa. TermnooTaada mpu Maibix 3HaueHusx yncia Penes. CBoOoaHas
KOHBEKIIUS B MPOCIONKAaX W 3aMKHYTBIX MOJIOCTAX. DKBUBAJICHTHBIN
KO2(PUITUEHT TETUIONPOBOTHOCTH

Tema 13

['uapoauHaMuka v TEII000MEH MPH MONEepeYyHOM 00TEKaHUU OJJUHOYHOTO
WIMHAPA. YTOJ OTPbIBA JIAMUHAPHOTO U TYPOYJIEHTHOTO MOTPAHUYHOTO CJIOS.
H3meHnenune Kko3QpuiieHTa TerooTJauu Mo OKPY>KHOCTH HUIHHIIPA.
TemnooOMeH npu NonepeuHoM 00TeKaHNH KOPUAOPHBIX U IITaXMATHBIX MMYYKOB
Tpy0. 3aBUCUMOCTD TEIUIOOTaYH OT HOMEPA Psiia, COOTHOIIEHUS MPOJI0IBHOTIO U
MOTMEePEYHOro 1maros nmyuka. Cpegauil ko3 PUIMEeHT TemI00Taauu A MyYKa.
3aBUCUMOCTH TEIIOOTAAYU TPYO OT yriia aTaku.
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Tema 14

['uapoauHaMuka v TEII000MEH MPU TEYSHHUH KHUAKOCTH B TPyOax M KaHaax.
Binusinue cuiibl TskeCTH. BA3KOCTHBIN M BA3KOCTHOPABUTAIMOHHBIA PEKUMBI
TeruooTayl. MaTemaTuyeckoe onucaHue TeriooOMeHa Ipyu TEYEHUU KHUIKOCTH
B KpyrJiol TpyOe. [loHsTHE CTaOMIM3UPOBAHHOTO TEIIOOOMEHA.

Temnootnada npu JaMUHAPHOM U TypOYJICHTHOM TE€UEHUH B TIAJAKUX TPyOax.
OcobGenHocTH TermooOMeHa B TpyOax HEKPYTJIoro ceueHus. Biusiaue
[IEpOXOBATOCTH MOBEPXHOCTH HA TeII00OMeH B TpybOax. TemnooTnaua B
W30THYTHIX TpyOax.

Tema 15

Omnpenenenue M Kiaccu(pUKANUS MPOIECCOB KOHACH CAMU. TeriooOMeH mpu
KOHJICHCAIINU YUCTHIX MapOB. TEpMOIMHAMHYECKHIE YCIOBHS IPOTCKAHUS
npoIriecca, IJICHOYHAs U KallelbHas KoHaeHcanus. [I1eHoHas KoHIeH caIus
HETIOABIDKHOTO TIapa Ha TOBEPXHOCTH BEPTUKAITBHOM TUIOCKOCTH H
TOPH30HTAILHOTO IHIMHAPa. KanenpHas KoHAeH Ay napa.

KoaddumumenT Terioornaun Ha otnensHo# Tpyoe. Cpenauii KodppuimeHt
TETUIOOT/Ia4H ITy4YKa TpyO.

Tema 16

Konnencanus amkymierocst mapa Ha oguHouHoi Tpyoe. Konaencarmms
JIBIDKYIIIETOCS TIapa Ha TOPU30HTAILHOM ITydKe TpyO. MI3MeHeHue pacxoaa u
CKOpOCTH Mapa. TeriooTaaua mpy TeUSHUHU 1apa ¢ OOIBIIIMH CKOPOCTSIMH.
AnuabaTtHas TeMiiepaTypa cTeHkH. Mi3MeHeHne pu3nyeckux CBONCTB
TETJIOHOCUTEISI C TEMIIEPATYPOH.

Tema 17

VYcnoBust 3apokieHus MapoBoi (a3bl B 00beMe MeperpeTon KUIKOCTH U Ha
TBEP/A0OHM MOBEPXHOCTH. [InHamMIKa MapoBBIX My3bIPHKOB Mpu KulieHuu. «Kpupas
KUTIEHUs». MexaHu3M Terioo0MeHa U pacueTHbIe COOTHOLICHUS JIJIs
TEIUIOOT/Ia4H MPH ITy3bIPbKOBOM KHUIIEHUU kKUJKOCTeH. TermnooOMeH npu
IUICHOYHOM KUIIEHUH JKUKOCTEH.

Kpuzuc my3sIpbKOBOTO KUTICHUS KUIKOCTEH B CBOOOTHOM 00bemMe. TemrepaTypa
IpeebHOT0 MEPEerpeBa KUAKOCTH, MUHUMAaIIbHAs TUIOTHOCTD TEIUIOBOTO MOTOKA
MIpH TUICHOYHOM KutieHnr. OCOOEHHOCTH TEII000MEHa IPH KUTICHUHU B TpyOax.
[lepexogHoe KumneHue.

Tema 18

Omnwucanue nporecca JJy4ucToro TermioooMena. BUapl TydncThIX MOTOKOB.
CriexTpasnbHas IVIOTHOCTh MTOTOKA M3TyueHust. IHTerpanbHas INIOTHOCTh MOTOKA
u3nyueHusi. CoOCTBEHHOE, OTPaXEHHOE, OTJIOIIEHHOE, TPOMYIICHHOE,

s dekTuBHOE, pe3ynbTupyoliee uznyueHue. [loHsTHEe aOCOMOTHO YEPHOTO Tela.
WznyyarenbHble XapaKTEPUCTHKU a0COIIOTHO YepHOro Tena. 3akoH ITnanka.
[IpaBuno cmemenust Buna. 3akon Credana-bonbimana.

3akoH Kupxroda. 3akon JlamOepra. YrnoBsie K03 UIIHMEHTH U3TYUCHUS.

Tema 19

MeToap! HccieJOBaHuUs MPOLIECCOB JIYYUCTOroO TermioooMeHa. Temmooomen
H3JIYUYCHUCM B CUCTCMC TCJI C INIOCKOIMAPAJUICIIbHBIMU ITOBCPXHOCTAMMU.
Temnoobmen IIpU HAJIMYHUU SKPAHOB IS MIIOCKOIIapaJlJICIbHBIX TCII.

Ko duumenT uzmyueHust TBEpAbIX TEI U METO/IbI €r0 ONpeIeICHUS
(paaviallMOHHBIN, KAJTOPUMETPUUECKHH, PETYIISIPHOTO TEIJIOBOIO PEKUMA,
HarpeBaHus C MOCTOSIHHON CKOPOCTBIO).

Tema 20

TennooOMeH U3TydeHHEM MEXIy TeJIOM U ero 00010ukoi. TermnooomeH npu
HAJIMYHUU SKPaHOB JUTs Teia ¢ 000710ukoif. TermmooOMeH u3mydeHrHeM MKy ABYMs
TEJIaMH, TPOU3BOJIEHO PACIIONIOKEHHBIMH B ITPOCTPAHCTBE. METOIbI OTIpEICTICHUS
YTIIOBBIX KOO OUITMEHTOB H3ITyueHHs. [ eoMeTpruecKie CBOMCTBA JIyIUCThIX
MIOTOKOB.

Tema 21

Oco0eHHOCTH M3ITy4eHUs ra30B 1 apoB. CTeneHb YePHOTHI YTIIEKUCIIOTO Ta3a U
BOJIsTHOTO TIapa. OCHOBBI MIEPEHOCA U3ITYYSHHS B TIOTIOMIAIOIINX, U3TYYarOIUuX U
pacceuBaronux cpefax. 3akoH byrepa. Cnoxxusiid TerooomeH. Koaddumment
TETUTOOT/IaYH U3TTYyUCHHUEM.
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JlyducThIit TETUI0O0OMEH MEXTy Ta30M | ero 0005104K0i. [IpubamKkeHHBI METO
pacueTa CTeTIeH! YEePHOTHI IBIMOBBIX Tra30B. MeTauryprudeckie HarpeBaTebHbIC
neun. Onpenenenue KodpPUIMEeHTa TEIUIO0TAAYN H3ITyUYSCHHEM IS
HarpeBareNnbHOM neun. OnpeieneHne TeMIepaTypbl CTCHKH TIeUH.

Tema 22

[lepenava Teruia mpu rpaHUYHBIX YCIOBUSX TPETHEro poja (Terionepeaaya).
KoaddumumenT Teruonepenaun. TepMudeckoe COMPOTUBIICHHE
TEIUIONPOBOAHOCTH, TEIUIOOTIa4H, TeIuionepenaun. [ paHuuHbIe yCI0BUS BTOPOTO
U TPEThEro poja. YpaBHEHHE Teruionepenaun. Temnonepeaaya yepes
OJTHOCJIONHYIO CTeHKY. Koaddunuent remnonepenayn. Tepmuueckoe
conpoTuBieHue. Temonepenaya yepe3 MHOTOCIONHYIO CTEHKY.

Tema 23

VYpasHenue Temonepenayu. Temronepenaya yepes3 OJHOCIONHYIO CTEHKY.
Koadduuuent reronepenaun. Tepmuueckoe conpoTuBieHue. Temnonepenaya
yepe3 MHOTOCIIONHYIO CcTeHKY. Pacuer uzonsaunu. Kpurnueckuii auamerp
U30JIALUN.

Tema 24

Turnbl Ter1000MeHHUKOB. PekynepaTiBHbIE TEINIO0OMEHHUKH. TerioBoi pacyer
Tema 25 PEKyTepaTUBHBIX TEIUIOOOMEHHUKOB: KOHCTPYKIIMOHHBIN, IOBEPOUHBIH,
runpasnudeckuii. CpeaHenorapupMUIECKUil TeMIepaTypHbIi Hamop.

Huddysus (MmaccooOMeH) MoeKysipHast U MoJisipHas. KoHlleHTpanmoHHas
muddysus, 3akon Puka, kodpdunuent quddysuu. Tepmoauddysus,
6apomudpysus. Juddepennmanpapie ypaBHEHUS TEIJI0- U MacCOOOMEHa.
Temno- u maccootnava. Koadgdunuent maccooTnaun. YpaBHeHHE KOHBEKTUBHON
TEIUIO- U MacCOOTAauu. AHAJIOTHS NIEPEHOCa UMITYJIbCa, YHEPTUH U MaCChI
KOMIIOHEHTA (TpoiiHas aHanorus). Pacuer MaccooTaauyu B cirydae JJaMUHAPHOTO
MOTPAHUYHOTO CJIOS MIPH BBIHYKJIEHHOM JBMKEeHUU. PacueT MmaccooTaauu npu
TypOyJIEHTHOM TEUYEHHUH KUJIKOCTH Ha OCHOBE YPaBHEHU TETIOOTJAYH.

Tema 26

Bnaxusiii Bo3ayx. JlaBinenue HacblieHHOro napa. CoCTOsSIHUS 1 OCHOBHBIE
XapaKTEPUCTUKU BIAXXHOTO Bo3ayxa. Mcrapenue Boabl. Temmneparypa MOKpOTo
Tema 27 TEPMOMETPA.

Ncnapenue HenoaBM>KHOM KaIid, KOHCTaHTa ucnapeHus. cnapenue karim npu
BBIHYKJICHHON KOHBeKIMU. O0myBaemas karuis. JleTsimas kars.

OCHOBHBIE YPaBHEHHS TETUIO- 1 MAaCCOOOMEHA IIPH XUMUYECKHUX TTPEBPAIICHUIX.
Tema 28 Yucino JIptonca-CemeHoBa. TemmooOMeH MeX Ty Tra30BOM CMEChIO U
MOBEPXHOCTHIO pazjena (as.

6. IlepeueHb y4eOHO-METOAMYECKOT0 o0ecredyeHHsl IJIsi CAMOCTOSATENbHOH PadoOTHI
o0yyarommxcst N0 JMCHUIIHHE (MOIYJII0)

JInTepatypa 1Jisl CaMOCTOATEJILHOMH PadOTHI CTY/ICHTOB

1. TermmomaccooOMEH : METOIWYECKHE YKa3aHWs [JIsi CaMOCTOSITEIIBHOW paboThl CTYACHTOB,
oOyyJaroruxcst 1o HampasieHuto "Temmorexanka u TerosHepretuka"'. Y. 1 / ®I'BOY BIIO
Wxesckass 'CXA ; cocr. JI. Il. ApramonoBa. - Mxesck : [0. u.], 2015 - 89 c. - URL:
http://portal.izhgsha.ru/index.php?q=docs&download=1&parent=12766&1d=20850

2. TemmomaccooOMeH : METOIWYECKHE YKa3aHUS IJIs CaMOCTOSITEIBHOM pabOoThl CTYACHTOB,
oOyyJaroruxcsi o HampasieHuto "Temmorexauka u Terosnepreruka” / ®I'BOY BIIO Mxesckas
I'CXA. - NxeBck : [6. u.], 2015 - . - URL:
http://portal.izhgsha.ru/index.php?q=docs&download=1&parent=12766&1d=2085

Y. 2/ cocr. JI. TI. Apramonosa. - 2015. - 80 c.

3. TenmomaccooOMeH : METOIMYECKHE yKa3zaHHs K JabopaTOpHBIM paboTaM Ui CTYIEHTOB,
oOyyaromuxcs MO HampaBieHUI0 «TemosHepreTnka M TEIUIOTEXHHMKa», OYHOW M 3a04HOM (opm
o0yuenus / coct.: I1. JI. Jlekomues, JI. II. Apramonosa, O. I'. JlonrosIx. - 2-e u3za., nepepad. u JIO1I. -
NxeBck : [6. u.], 2016. - 53 c. - URL:
http://portal.izhgsha.ru/index.php?q=docs&download=1&parent=12766&id=13177
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Bonipocel 1 3agaHus 11 caMOCTOSATEILHOM padoThl (ouHasi Gpopma 00yueHust)
IsaTeiii cemectp (96 4.)
Bun CPC: Pabora ¢ pekomenayemon auteparypsl (20 49.)

CamocTosaTenbHOE H3yY€HHE BOINPOCA, COTJIACHO PEKOMEHIYEeMOIl MperojaBaTesieM OCHOBHOWU H
JOTIOJTHUTEIBHOM JTUTEPaTypHI.

Bun CPC: JIaboparopHas paboTa (moarotoska) (28 4.)
Bupx yueOHOro 3aHATHS, HalpaBICHHBIH Ha YIIyOJeHHE M 3aKpelUIeHHEe 3HAHHWH, MPaKTHYECKUX
HaBBIKOB, OBJIAJICHUE METOAWKOW M TEXHHKOH SKCHepuMeHTa. [IpM MOATOTOBKE OCYHIECTBIISETCS
U3y4YeHHE TEOPETHYECKOTO MaTepHana, N3y4eHne METOANKN SKCIEPHUMEHTA, BHIMOIHEHNE KOHCIIEKTA
K JJabopaTopHOi pabdoTe.

Bun CPC: Tect (moarotoska) (13 4.)

Cucrema cTaHAapTU3MPOBAHHBIX 3aJjaHUM, TIO3BOJIAIONIAs aBTOMATU3UPOBATh MPOLIEAYPY U3MEPEHUS
YpOBHSI 3HAHUI M YMEHUH 00ydaromerocs.

Bun CPC: Pacuetno-rpaduueckue padotsl (BeimonHenue) (20 4.)
CpencTBo nmpoBEpKH YMEHUH NPUMEHATH MOTy4YEeHHbIC 3HAHHS 10 3apaHee ONpPeAeIeHHON METOANKE

JUTs peIIeHUs 3a/1a4 WK 3aJaHUi TI0 MOYJTIO WJTH JUCITUIUTHHE B IICJIOM.
Buna CPC: TBopueckoe 3ananue (Bbinosinenue) (15 4.)

YacTHUHO perIaMEHTHPOBaHHOE 3aJaHWE, WMEIOIIee HECTaHIApPTHOE pEHICHHE M IO3BOJISIONICe
JIMAarHOCTHPOBATh yMEHUS, WHTETPHPOBATh 3HAHWS pa3IMYHBIX 00JacTeil, apryMeHTHpOBATh
COOCTBEHHYIO TOYKY 3peHHUs. MOXET BBINIOTHATHCS B WHAWBUIAYAIBHOM TIOPSIIKE WU TPYIIION
oOydJaronuxcsi.

IlecToii cemectp (45 4.)

Bun CPC: Pabora ¢ pekomenayemoii turepatypsi (10 4.)
CamocTosiTeTbHOE H3YyYEHUE BOIPOCA, COTVIACHO PEKOMEHYEMOW MpernojaBaTeeM OCHOBHOW H
JIOTIOJTHUTEIHHON JIUTEPATYPBhI.

Bun CPC: Jlaboparopnas padoTa (moarotoska) (25 4.)
Bun ydeOHOro 3aHATHS, HAMpaBICHHBIA HAa YIIyOJICHWE W 3aKpeIJICHHE 3HAHWM, MPAKTUYSCKUX
HaBBIKOB, OBJAJICHHE METOAMKONW M TEXHUKOH sKcrepuMmeHTa. [Ipu MOAroTOBKE OCYHIECTBISETCS
U3yYeHHE TEOPETUUYECKOTO MaTepualia, N3y4eHHEe METOJUKH SKCIICPUMEHTA, BBHIIIOJHEHNE KOHCIIEKTa
K J1abopaTopHoii pabore.

Bun CPC: Pacuetno-rpaduueckue padotsl (BeimonHerue) (10 4.)
CpenctBo NMpoBEpKH YMEHUI MPUMEHATH MMOTYUYSHHbIE 3HAHUS 110 3apaHee ONpeAeIeHHOW METOIUKe
JUIS pellieHus 3a71a4 WK 3alaHui TI0 MOJIYJIIO WU TUCUUIUIMHE B LEJIOM.

Bomnpocekl 1 3agaHus 1JIS CAMOCTOSATEILHOM padoThI (3a04Has (popMa 00ydeHU)

Bcero yacoB camocTosiTe/IbHOI padoThI (247 4.)

Bun CPC: Jlaboparopnas padoTta (moaroroska) (40 4.)
Bun ydeOHOro 3aHATHS, HAMpaBICHHBIA HAa YIIIyOJICHWE W 3aKpeIjieHHE 3HAHWH, MPAKTUYECKUX
HAaBBIKOB, OBJIQJICHUE METOJMKOM M TEXHUKOW 3KcmepuMmeHTa. lIpu MOAroTOBKE OCYIIECTBIISIETCS
M3y4Y€HUE TEOPETUYECKOr0 MaTepuaia, U3y4YeHUEe METOJIUKH 3KCIEPUMEHTA, BHIMOTHEHUE KOHCIIEKTa
K J1abopaTopHoii pabore.

Bun CPC: KontpounbHas pabota (BeimonHenwue) (40 4.)
CpenctBo MpoBEpKH YMEHUIH NMPUMEHATH MOJTYYEHHbIE 3HAHUA JUIS PELIEHUs 3a]ad OINpeeIeHHOrO
THUIIA TI0 TEME WITU pa3lieny.

Bun CPC: Pedepar (BrimonHenue) (27 4.)
[TpoxyKT caMoOCTOSITENbHON padOThl CTYJEHTAa, MPEACTABISAIOMMNA COOOH KpaTKoe H3JI0KEHUE B
MMCbMEHHOM BHJI€ TOJYYEHHBIX PE3YyJIbTATOB TEOPETHUECKOTO aHalu3a OMNPENEICHHON Hay4dHOU
(yueOHO-HCCIIeIOBATENBCKOM) TEMBI, TIE aBTOP PACKPHIBAET CYTh UCCIEAYEMOM MpoOIeMbl, TIPUBOIUT
pa3IMYHbIC TOYKH 3PEHUs, a TaKKe COOCTBEHHBIC B3TJISABI HA HEeE.
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Bun CPC: Pabora ¢ pekomenayemont auteparyps (105 4.)

CaMocCTOsATEIbHOE HM3YyYEHHUE BOIIPOCA, COIVIACHO
JOTIOJIHUTEIIbHOU JINTEPATyPHI.

Bun CPC: Tect (moaroroska) (35 4.)

PEKOMEHIyEMOM TMPENOJaBaTENEM OCHOBHOW H

Cucrema cTaHAApTU3UPOBAHHBIX 3aJ]aHU, TO3BOJISAIONIAS aBTOMATHU3UPOBATh MPOILEAYPY U3MEpPEHUs

YPOBHS 3HAaHUA U YMEHUN 00y4aromerocs.
7. TemaTuka KypcoBbIX padoT(IIPOEKTOB)

KypcoBbie paboThI (TPOEKTHI) MO TUCIUTUIMHE HE TPEIYCMOTPEHBI.

8. ®oH O1IEHOYHBIX CPEACTB A/l TEKYIIero KOHTPOJISA M MPOMEKYTOYHOH aTTeCcTaluu

8.1. Komnerenuuu u 3Tanbl (pOpMUpPOBAHUS
Kozapl komneTeHuumii Otansl GOopMUPOBAHUS
Kypec, ®dopma Pa3nensl nUCIUIIITHHEL
ceMecTp | KOHTpOJIS
OIIK-2 OIIK-3 3 Kypc, 3ayer Paznen 1:
CranuoHapHas TEIIONPOBOIHOCTb.
[TsThIit
ceMecTp
OIIK-2 OIIK-3 3 Kypc, 3ayer Paznen 2:
HecranuonapHas TerionpoBOAHOCTb.
ITsThIit
ceMecTp
OIIK-2 OIIK-3 3 Kypc, 3ayer Paznen 3:
KoOHBEKTHBHBIN TEMII000OMEH B OJTHOPOIHOM Cpeie.
[TsThIit
ceMecTp
OIIK-2 OIIK-3 3 Kypc, Ox3ameHn |Paznen 4:
TennooOmeH nipu Ga30BbIX MPEBPAIICHUSX.
[Tecron
ceMecTp
OIIK-2 OIIK-3 3 Kypc, Ox3ameHn |Paznen S:
JlyaucThrit TETIIOOOMEH .
[Tecron
ceMecTp
OIIK-2 OIIK-3 3 Kypc, Ox3ameHn |Paznen 6:
Temmonepenayva.
[Tecroi
ceMecTp
OIIK-2 OIIK-3 3 Kypc, Ox3ameHn |Paznen 7:
Maccootmaua.
[Tecroi
ceMecTp

8.2. [loka3aTesid 1 KpUTEPUN OLIEHUBAHUSI KOMIIETEHUMH, IKAJIbI OLleHUBAHMS

B pamkax wu3yyaeMoW JHUCIUIIIMHBI
KOMIIETEHIIUSIMU:

CTYIEHT JEMOHCTPUPYET YpPOBHU OBJAJCHUSA
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[ToBbIIEHHBIN YPOBEHB:
JIOCTUTHYTBI ypOBEHb OLIGHKH PE3yJIbTaTOB OOYYCHHs SIBISETCS OCHOBOU Il (OPMHUPOBAHUS
KOMIIETEHIIN, COOTBETCTBYIOIMUX TpeboBanusM DI'OC. ObOydgarommecs CHOCOOHBI HCIIONH30BAThH
CBEACHHUS W3 PA3IUYHBIX HCTOYHUKOB JJIsS YCIEUITHOTO WCCICNOBAHUS M TOUCKA DEIICHUS B
HECTaHIAPTHBIX MPAKTUKO-OPUCHTUPOBAHHBIX CUTYAIIHSX.

ba30BbIi1 ypOBEHB:
OOyuaromuecsi MPOASMOHCTPUPOBAIHM PE3YyJIbTaThl HA YPOBHE OCO3HAHHOTO BIIAJICHUSI 3HAHUSMH,
yMEHUSAMH, HaBblkamMu. OOydJaroniyecss CHOCOOHBI aHAJU3UPOBATh, MPOBOIAUTH CpPAaBHCHUE W
000CHOBaHWE BEIOOpA METOJIOB PEIICHUS 3aJJaHUI B TPAKTUKO-OPHUCHTUPOBAHHBIX CUTYaIIUSX.

IToporoselii ypoBEHbB:
JIOCTUTHYTBI YPOBEHBb OILIGHKH pPEe3yJbTaTOB OOYy4YEHHS MOKAa3bIBAET, YTO OOydaromuecs o0JagaroT
HEOOXOAMMOW CHUCTEeMOW 3HAaHMM W BIAACIOT HEKOTOPHIMH YMEHHSIMHU TIO JUCITUIUIMHE.
OO6yuaromuecst CrocOOHBI MOHUMATh U MHTEPIPETHPOBATH OCBOCHHYIO WH(OPMAITUIO, YTO SBIISICTCS
OCHOBOM yCITenTHOTO (GOPMUPOBAHKS YMEHUHN W HABBIKOB JIJISI PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX
3ajadq.

YpoBeHb HUXKE TOPOTOBOTO:
PesynbpTarel 00y4eHHS CBUACTEILCTBYIOT 00 YCBOCHHH WMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHUN
OCHOBHBIX BOIIPOCOB IO IUCHUIUIMHE. JlomyIeHHble OMMOKM M HETOYHOCTH TOKA3bIBAIOT, YTO
CTYJEHTBHI HE OBJIa/ICTTH HEOOXOAUMOM CHCTEMOU 3HAHUIA 110 TUCIUTUIHHE.

YpoBeHb [IIxana oLeHUBaHUA IJIs1 IPOMEKYTOUHOU
c(OpMHPOBAHHOCTH aTTecTaluu
KOMIICTCHLIMU DK3ameH 3auer
(muddepeHpOoBaHHBIN
3a4er)
[ToBbITIICHHBIIH 5 (OTIMYHO) 3a4TEHO
bazoBblii 4 (xopor1o) 3a4TEHO
[ToporoBsrii 3 (y1OBIETBOPHUTEIIBHO) 3a4TEHO
Hwuke noporosoro 2 (HEeyIOBJIIETBOPUTEIBHO) |HE 3aUTEHO

Kputepun oleHKHM 3HaHUM CTYIE€HTOB 110 AUCLUIIIMHE

Ouenka Xopouio:
[TomHOTa 3HAHMN: YpPOBEHb 3HAHMH B 00BEME, COOTBETCTBYIOLIEM IpPOrpaMMe IOATOTOBKH,
JOMYIIEHO HECKOJIBKO HErpyObIX OLIHOOK.
Hanuuue ymeHuil: npoaeMOHCTpUPOBAaHbl BCE OCHOBHBIE YMEHMS, PEILICHBI BCE OCHOBHBIC 3aJa4d C
HErpyOBIMH OIIMOKaMH, BHITIOJIHEHBI BCE 3aJIaHHSI B TOTHOM 00beMe, HEKOTOPBIE C HET0UETaMH.
Hannune HaBBIKOB (BJaJ€HHE OMBITOM): IPOJEMOHCTPUPOBAHBI 0a30Bble HABBIKM NPU PELICHUU
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HEJIOYETAMH.
XapakrepucTuka cOpMUPOBAHHOCTH KOMIIETSHIIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETEHIIMH B II€JIOM COOTBETCTBYET TPEOOBAHHSIM;
- UMEIOIIMXCS 3HAHWUH, YMEHMH, HAaBBIKOB W MOTHMBAIlMM B LEJIOM JOCTATOYHO ISl PELIEHUS
CTaHJAPTHBIX MPAKTUYECKUX (MPOPECCUOHATBHBIX) 3a/1a4.
YpoBeHb c(HOPMUPOBAHHOCTH KOMITETEHITUI: CPEIHHIA.

Ouenka Y 10BJIETBOPUTEITBHO:
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[TonHOTa 3HAHMIT: MUHUMAJILHO JIOMTYCTUMBIN YPOBEHBb 3HAHHM, TOMYIIIEHO MHOTO HETPYOBIX OITHOOK.
Hanuuue yMmeHuit: NpoAEeMOHCTPUPOBAHBI OCHOBHBIE YMEHHUS, pEIICHbl TUIIOBBIE 3aJaud C
HerpyObIMH OIIMOKaMHU, BBITIOJHEHBI BCE 3aJaHUsI, HO HE B TIOJIHOM 00beMe.
Hanuuue HaBBIKOB (BiIaJieHUE OIBITOM): UMEETCS MUHHMAaJbHBIM HAOOp HABBIKOB Ui pEIICHUS
CTaHJIApPTHBIX 3a/1a4 C HEKOTOPHIMH HEJJ0YETAMH.
XapakteprucTuka cOpMUPOBAHHOCTH KOMITETEHITHMN:
- chopMHpPOBAaHHOCTH KOMIETEHIIMU COOTBETCTBYET MUHUMAIbHBIM TPEOOBAHUSIM;
- UMEIOUIMXCS 3HAHUM, YMEHMUH, HAaBHIKOB B  II€JIOM JOCTATOYHO MJIsi PEHICHHUS MPAKTHUYECKUX
(mpodeccroHanbHbBIX) 3amad, HO TpeOyeTcss JOMOJHUTENbHAs TMpPaKTUKa 10 OOJBIIMHCTBY
MPAKTUYECKHX 3ajau.
YpoBeHb CHOPMUPOBAHHOCTH KOMITETCHIIHI: HI)KE CPETHETO.

Ouenka HeynoBneTBOpHUTENBHO:
[TonHOTa 3HAHMIT: ypOBEHb 3HAHUI HM)KE MUHUMAIBHBIX TPEOOBaHMIA, UMEITH MECTO rpyObIe OMMNOKH.
Hanuuue ymeHuii: mpu pelieHny CTaHIApPTHBIX 3a/lad HE MPOJEMOHCTPUPOBAHBl OCHOBHBIE YMEHUS,
HMMEJTH MECTO rpyObIe OMUOKH.
Hanuuue HaBBIKOB (BJIa/IeHHE OMBITOM): IPU PEILIEHUHU CTAHJAPTHBIX 33/1a4 HE MPOJEMOHCTPUPOBAHbI
0a30BbIC HABBIKW, UMEITH MECTO IPyOBIC OITHOKH.
XapaktepucTruka cOpMUPOBAHHOCTH KOMITETEHITHMN:
- KOMIIETEHIUS B TIOJTHOU Mepe He chOPMUPOBAHA;
- MMEIOLIUXCS 3HAHWM, YMEHUH, HaBBIKOB HEJOCTATOYHO JUIS pEIIeHUS MPaKTHYECKUX
(mpodeccroHaabHBIX ) 3a1a4.
YpoBeHb cHhOPMHUPOBAHHOCTH KOMITETCHITHI: HU3KHIA.

Ouenka He 3auteHo:

[TonmHOTa 3HAHMI: YPOBEHB 3HAHUN HIKE MUHUMAIIBHBIX TPEOOBaHUN, MIMEIH MECTO TpyObIe OIINOKH.
Hanuune yMmeHuii: npu pelieHnn CTaHAApPTHBIX 3a/1ad HE MPOJEMOHCTPUPOBAHbl OCHOBHBIE YMEHUS,
MMEI MECTO IpyObIe OLITHOKH.
Hanuune HaBBIKOB (BIaJIeHNE ONBITOM): IIPU PEILIEHUH CTAHJAPTHBIX 33]1a4 HE IPOJEMOHCTPUPOBaHbI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPYObI€ OIINOKH.
XapakTepucTuka COpMUPOBAHHOCTH KOMIIETSHIIUH:
- KOMIIETEHIIH B MTOJTHON Mepe He COPMHUPOBAHA;
- WMEILMXCS 3HAaHWM, YMEHMH, HaBBIKOB HEJOCTATOYHO [UI PEIIEHUS IPAKTHUYECKUX
(mpoeccroHaNBHBIX) 3a1a4.
YpoBeHb c(hOPMUPOBAHHOCTH KOMITETEHITUI: HU3KUH.

Orenka 3auTeHo:

[lonHoTa 3HAHMII: HE HIKE MHUHUMAJIBHO JOMYCTUMOTO YPOBEHS 3HAHUN, BO3MOXEH JIOMYCK
MHOECTBA HETPYOBIX OIMIHUOOK.

Hanuuue ymenuii: ymeHus chopMUpOBaHbI HE HUXKE JIEMOHCTPAIMM OCHOBHBIX YMEHHH, pelieHus
TUIOBBIX 33Ja4 C HETPyOBbIMU OIIMOKAaMU, BBIIIOJIHEHBI BCE 3a/1aHUs1, HO HE B MIOJHOM 00OBEME.
Hanuuue HaBbIKOB (BlIaJieHHE OMBITOM): KaK MUHUMYM HMMEETCSl MUHUMAaJIbHBIH HA0Op HaBBIKOB IS
pelIeHNs CTaHAAPTHBIX 3a/1a4 C HEKOTOPHIMU HEJOYETaMH.

XapaktepucTruka cOpMUPOBAHHOCTH KOMIIETEHITHMN:

- chopMHpPOBAaHHOCTH KOMIETEHIINY HE HI)KE MUHUMAIIbHBIX TPEOOBaHMUIA;

- UMEIOUIUXCS 3HAHUM, YMEHHM, HABBIKOB KaK MUHUMYM JOCTAaTOYHO JJIS PEUICHHs MPaKTHUYECKUX
(mpodeccroHanbHBIX) 3a/1ad, BO3MOXKHO TPEOYeTCs OMOJIHUTENbHAs TMPAKTHKA MO OOJBIIMHCTBY
MPAKTUYECKHX 3aJau.

YpoBeHb cHhOpMUPOBAHHOCTH KOMITETCHIINI: MUHUMAJIBHBIN YPOBEHb HUKE CPEITHETO.

Onenka OTan4HO:
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[TonHOoTa 3HaHWIA: ypOBEHb 3HAHWN B 00BEME, COOTBETCTBYIOIIEM IIporpamMMe IOJATOTOBKH, 0e3
OLINOOK.

Hanuuue ymeHwuii: mpoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHS, PEIIEHbl BCE OCHOBHBIE 3a7auu C
OTJENbHBIMU HECYIIECTBEHHBIMH HEIOUETaMH, BHITIOJHEHBI BCE 3aJaHUS B IIOJTHOM 00OBEME.

Hanuuue HaBbIKOB (BlIaJileHHE OMBITOM): TMPOJAEMOHCTPUPOBAHBI HABBIKM TPU  PELICHUU
HeCTaHJaPTHBIX 3a7a4 0e3 OMMOO0K ¥ HEI0YETOB.

XapakteprucTruka cOpMHUPOBAHHOCTH KOMIIETEHITHMN:

- chopMHpPOBAaHHOCTH KOMIETEHIIMU MTOJIHOCThIO COOTBETCTBYET TPEOOBAHUSAM;

- UMEIOIIMXCS 3HAHWUN, YMEHHM, HABHIKOB U MOTHBALlMU B MOJHOW Mepe JAOCTAaTOYHO JUIsl PELICHUS
CJIOXKHBIX TTpaKkTHYeCKuX (MpodeccCoHaNbHBIX) 3a/1a4.

YpoBeHb CHOPMUPOBAHHOCTH KOMITETCHIIHI: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32JaHUSI TEKYI1er0 KOHTPOJIS
Pa3nen 1: CranmonapHas TEIIONPOBOIHOCTD
OIIK-3 CnocobeH nIEeMOHCTPUPOBATh TMPUMEHEHHE OCHOBHBIX  CIIOCOOOB  TOJIyYCHHS,

HpCO6p330BaHI/I$I, TPAHCIIOpTa W HCIOJb30BAHUA TCIUIOTBI B TCINIOTCXHUYCCKUX YCTaHOBKAax M
cucremMax

1. I[INOTHOCTh TEMJIOBOTO MOTOKA Yepe3 IUIOCKYIO0 CTeHKY ToimuHoi =50 mm q=70 B1/m2.
OmnpenenuTh pa3HOCTh TEMIEpaTyp Ha MOBEPXHOCTSAX CTEHKH, €CIIM OHA BBINOJHEHA: a) U3 JIATYHU
(A=70 B1/mM0C); 6) u3 kpacuoro kupnuda (A= 0,7 Br/m0C); B) u3 npooku (A= 0,07 Bt/m0C).

2. Onpenenuth TeMIlepaTypbl Ha MOBEPXHOCTSIX COMPUKOCHOBEHUS CJIOEB CTEHKH tc2 KaMephbl
CropaHus M Ha BHEIIHEW MOBEPXHOCTH tc3, eciu BHYTpEeHHUN nuametp kamepsl d=190 MM, TommmHa
3aIUTHOTO MOKPBITHUS, PACIIOIIOKEHHOTO C BHYTPEHHEW CTOPOHBI OCHOBHOM CTEHKH, 0=1 MM H ero
koa(durment teronpoBogHoctTd A=1,15 B1/MOC, a ToimmHa OCHOBHOM CTEHKH 0=2 MM U €€
kod(durment TermnonpoBogHoctd A=372 B1/MOC. VYnueneHbiii TeroBoi motok q=407500 Bt/m,
TeMmIepaTypa Ha TOBEPXHOCTHU MOKPBITUS cO CTOPOHBI kKaMmepshl tc2=12000C.

3. Ilo crepxHI0O U3 HepxkaBewoueil crtanu quamerpoM d= 10 MM IPOXOAUT 3IEKTPUUECKUI
TOK, BBI3BIBAIOIINNA OOBEMHOE BBIIEICHHE TEIUIOTHI MoIHOCTEIO qv= 2,4-107 Bt/M3. Ha
IIOBEPXHOCTU CTEpXkHSA mnojaepxkusaercss Ttemmeparypa tc=300C. Haiitu temmepaTypy Ha ocu
crepkHs t0 U IUIOTHOCTH TEIUIOBOTO MOTOKA HAa BHEIIHEH MOBEPXHOCTHU CTEPIKHS, €CIIH KO (DUITEHT
TEIUIONPOBOAHOCTH cTanu A = 25 BT/M0OC.

OIIK-2 CrocobeH NpUMEHSTh COOTBETCTBYIOIIMH (U3UKO-MAaTEeMAaTHUYECKU ammapar, METOJbI
aHaJM3a U MOJIEIMPOBAHUS, TEOPETUUYECKOTO U IKCIEPUMEHTAIBHOTO MCCIICAOBAHUS NPU pPEIICHUH
npoecCHOHANBHBIX 3a7a4

1. Pacder TemaoBOro moTOKa TEIUIOMPOBOIHOCTHIO Yepe3 MIIOCKYI0 OJHO- U MHOTOCIOHHYIO
CTEHKY.

2. Pacuer TemnoBOro mNOTOKa TEIMJIONPOBOJHOCTHIO Yepe3 IMIMHIAPUYECKYI0 OAHO- U
MHOTOCJIOMHYIO CTEHKY.

3. Pacuer TemioBoro moToka TEIIOMPOBOAHOCTHIO YepPEe3 CTCHKU HEMPABUILHOW (POPMBI.

4. PacueT SKBUBAJICHTHOTO KOX(PPUIMEHTA TEIUIOMPOBOAHOCTH OJHO- U MHOTOCIOWHBIX
CTEHOK.

5. Pacuer npotiecca TermaonpoBOAHOCTH MPU HATUYUHA BHYTPEHHUX UCTOYHUKOB TETIOTHI.
Paznen 2: HecranimonapHasi TEIIonpoBOAHOCTh

OIIK-3 CmocobeH [eMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX  CIOCOOOB  MOJYYCHUS,

npeoOpa3oBaHus, TPAHCIIOPTa M HCIIOJB30BAHMS TEIUIOTHI B TEIUIOTEXHHYECKUX YCTAHOBKAX U
cUCTEMax

1. OnpenenuTh TEMIIEpaTypy Ha MOBEPXHOCTH U B LIEHTPE paBHOMEpHO Harperoro a0 t0 =900
0C pmuHHOTO cTanbHOTO MUAUHApPa auametpom d=350 mm uepe3 1 gac, 0.5 yaca u 20 MUHYT mocie
MMOMENICHUsI €ro Ha BO31yX, Temmeparypa kotoporo tk= 25 0C. KosddunueHt TeriooTmaun ot
CTEHKH IWIMHApa K Bo3ayxy o= 50 Bt/mM2 0C, koaddunment temionpoBoaHoctu ctaim A= 50 Bt/m
0C, ynenpHas TermoeMKocThb ctam cp= 0,7 kJ[x/kr0C, mmoTHocTh ctamu p = 7900 kr/m3.
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2. Hawanpnas Temmeparypa jucra ctanm ToimuHou 0= 10 mm, t0=1000C. dusnyeckue
cBoiicTBa cramu: Kod(duiment TtermnonpoBogHoctd A=45 Bt1/MOC, mmotHocth p = 7900
kr/m3,TermoeMkocTh cp= 0,46 kJ[x/krOC. Haittm temneparypy jaucTta depe3 | MUH Tociie Hayana
OXJIAXJICHHS B Bo3ayxe M B Boxe. g Bozmyxa koddduiment termootaaun o= 8 Br/mM2 0C, mis
Boe 0= 500 B1/M2 OC. U B TOM 1 B ipyrom cirydae tk=200C.

3. BHyTpeHHSSI 4YacThb Orpa)</IeHHs NPOMBILIUICHHON Ie€4YM BBINOJHEHA W3 OTHEYINOPHOIO
Marepuaia, a BHEIIHSsI IPEACTaBISIET COO0H TEIJIOBYIO M30JIAIMIO. ToluHa oraeymnopa 6= 250 M,
ero ¢Qusnueckne cBoiicTBa: KodpdunueHt TtemronpoBogHocTH A=45 B1/MOC, xkosddurment
TeMreparyporpoBoaHocty a= 3,5-10 -7m2/c. Temneparypa oraeynopa u temneparypa neun t0=200C.
Haiitu TemnepaTypbl BHyTpEHHEW U BHEUIHEW MOBEPXHOCTEN orHeymnopa yepe3 10 gacoB mocie Toro,
KaK Temreparypa Ta3oB B me4yu Bo3pactaer a0 tk = 1000KoaddunmeHT TemiooTaaun ot ra3oB K
crenke o= 32 Bt/m2 0C.

OIIK-2 Crnoco0GeH NMpUMEHATh COOTBETCTBYIOIIMHA (PU3MKO-MATEMATHUYECCKUI armapaT, METOJIbI
aHaJlM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEIOBaHUS MPHU PELICHUU
po)eCCHOHANIBHBIX 33729

1. Pemienue 3a1au HeCTallMOHAPHOU TEIJIOMPOBOAHOCTH € TOMOIIIbI0 HOMOTPAMM.

2. Pacuer nponeccoB HarpeBa u OXJIaXKICHHS TIaCTUHBI.

3. Pacuer mpoiieccoB HarpeBa u OXJIaXICHUS CTEPHKHSI.

4. TlpuMeHeHne MeTOJa PEryJspHOTO PEeXKUMa OXJIAXKIEHHUS Tel AJs AKCIEePUMEHTaIbHOIO
orpeeNeHus TeIIoPU3NIECKUX CBOICTB BEIIECTB.

Paznen 3: KoHBeKTHUBHBIN TETUIOOOMEH B OJTHOPOIHOM cpesie

OIIK-3 CmocobeH JeMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIOCOOOB  MOJYYCHWS,
npeoOpa3oBaHus, TPAHCIIOPTa M WCIOJNB30BAHMS TEIUIOTHI B TEIUIOTEXHHMYECKUX YCTAHOBKAX U
CUCTEMaxX

1. Onpenenuth cpeanee 3HadeHue koddduimenta termootaaun o, Bt/mM2 0C u Koau4decTBO
nepeaaBaeMoit Teriotel O, BT mpu TedeHnn Boabl B TOPU3OHTAIBHON TpyOe nuamerpom d= 150 mm
u anuHOM | = 2 M, ecnu cpeaHsisi CKOpocTh TeueHus o= 0,8 m/c, cpeaHsis Temneparypa BOIbI tkK=
600C , cpennsst Temneparypa crenku tc= 200C.

2. Bnonb ropsiyeit CTeHKU ¢ MOCTOSIHHOM TemmnepaTypoi tc=120 °C HampapiieH TOTOK BO3yXa
CO CKOpOCTBIO ®= 5 M/c. Onpenenuts cpeaHuil KOdPPUIUEHT TEIIIOOTIAYN OT CTEHKH K BO3IYXY,
€CIM JJIMHA CTeHKHW |= 2 M, a TemmepaTypa HaOeraromero Bo3ayxa tk = 10 °C. Onpenenuthb
MECTHBIH KOA((ULIMEHT TEeIIOOTAaYd W TOJIIMHY THAPOJUHAMUYECKOTO IOTPAaHUYHOTO CJIOS
BO3/lyXa Ha pacCTOSHUU | M OT Hayaja CTEHKH.

3. Ompenenutb MOTEPIO TEIIOTHI MYTEM CBOOOJHON KOHBEKIIMH OT BEPTHKAJIBLHOW TPYyObI
muamerpom d= 200 MM u AyIMHOM 1= 5 M K BO31yXYy, €CIIH CPEIHSsI TEMIIEpaTypa MOBEPXHOCTH TPYObI
tc=950C, a cpennss Temneparypa Bo3ayxa tbxk=2500C.

4. Omnpenenuts cpeaHuil KOIQPUIMEHT TEMIOOTAaYHM OT BO3AyXa s 4-psiiHOTO
KOPUIOpHOTO Iyuyka TpyO auamerpom d= 12 mMm. Cpennsisi TemnepaTypa Bozayxa tx=950C, cpeanss
CKOpPOCTh B CAMOM y3KOM CEUEHHUH Iydka o= 15 m/c, yron ataku ¢°=900C.

OIIK-2 Crnoco0GeH NMpUMEHATh COOTBETCTBYIOIIMHA (PU3MKO-MATEMATHUYECCKUI armapaT, METOJIbI
aHaJlM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIEIOBaHUS MPHU PELICHUU
po)eCCHOHAIIBHBIX 33729

1. [IpuMmeHeHnEe TEOPUU MOAO0US TPU PEIICHUH 33/1a4 KOHBEKTUBHOTO TEINIOOOMEHA.

2. Pacyer mporecca TEIUIOOTIAYd TP CBOOOTHON KOHBEKIIMM TEIUIOHOCHTEIS OKOJIO
BEPTHUKAIBbHBIX U TOPU3OHTAJIBLHBIX ITOBEPXHOCTEM.

3. Pacuer nporiecca TeIIo0TAa4YM IPHU BIHYKICHHON KOHBEKIIUU TEIJIOHOCUTETIS.

4. OmnpeneneHue >KBUBAJICHTHOTO KO3(DQUIMEHTa TEIIONMPOBOJHOCTUA TPU TEIIOOTAAYE B
OTpaHUYEHHOM MPOCTPAHCTBE.

Paznen 4: TenmmooOMeH npu (pa30BbIX MPEBPALICHUAX

OIIK-3 CnocobeH nOEeMOHCTPUPOBATh TMPUMEHEHHE OCHOBHBIX CIIOCOOOB  TOJIyYCHHS,
npeoOpa3oBaHus, TPAHCIOPTa WU MCIOJIB30BAHMS TEIJIOTHI B TEIUIOTEXHMYECKHUX YCTAHOBKaX U
cUcTeMax
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1. Beruucnuth cpeanuii K03(pPUIMEHT TEMI00TAaYN IPU KUTIEHUU BOJABI U KOJMYECTBO Mapa,
MmoJtydyaeMoe B HcrapuTene 3a 1 vac, ecnu o0mias MOBEpXHOCTh MCHApPEHHsS COCTaBisieT F= 2 M2,
cpeaHsia TemnepaTtypa cteHku ucnapurens ter= 2550C, naBinenue napa P=2,5 Mlla.

2. Onpenenuth cpeqHuil Kod(hHUIMEHT TEIIO0TAaYr OT mMmapa K TpyOe (TOpU30HTAIBHOU H
BEPTUKAJIBHON) KOHJEHCATOpa M KOJMYECTBO KOHJAEHcaTa, oOpasyromierocs 3a 1 wac, ecinu TpyOa
uMmeeT HapyxkHbI auamerp d =12 MM, BbicOTOM( AMUMHON) h= 6 M U cpenHIO TeMIepaTypy
nosepxHoctu tcr= 200C. Ha moBepxHOCTH TpyObl KOHJCHCHUPYETCS CYyXOW HACBHIIIEHHBIN Map MpH
nasienuu P = 1,5 MI]a.

3. Bpuucnuth KO3(pOGUIMEHT TEIUIOOTAauyd MNpH KHUIIEHWH BOJBl M KOJMYECTBO Tapa,
II0Jly4eHHOe B ucnapurene 3a 1 ygac. Ilnomane noBepxHoctu ucnapurens F= 5 M2. Temneparypa
creHku ucnapurens tcr= 1550C. laBnenue napa P= 0,45 Mlla.

OIIK-2 Crnoco0GeH NMpUMEHATh COOTBETCTBYIOIIHMHA (PU3MKO-MATEMATHYECCKUIN armapaT, METOJIbI
aHaJIM3a U MOJEIMPOBAHUS, TEOPETUYECKOIO M SKCIEPUMEHTAIBHOIO MCCIIEAO0BAHMS MPU PEILIECHUN
po)eCCHOHAIIBHBIX 337124

1. IlpumeHeHue Teopuu MoxoOusi MPH peIICHHH 3a7ady  TEIIooOMeHa mpHu (pa3oBBIX
IIPEBPALLICHUSIX.

2. Pacuert nporecca TemmooOMeHa pu KUIEHUH KUAKOCTH.

3. Pacuer mpotecca TernaoodMeHa mpu KOHEH AU HEMOIBUXKHOTO Mapa.

4. Pacuet nporecca TermioooMeHa pu KOHACHCAIMH ABMKYILETOCs mapa

5. PacueT mapaMeTpoB Npu KpU3KHCcax KUTICHUS.

Paznen 5: JIyuucTelil TernnooOMeH

OIIK-3 CnocobeH neMOHCTPUPOBATh TMPUMEHEHHE OCHOBHBIX  CIIOCOOOB  TOJIyYCHHS,
npeoOpa3oBaHus, TPAHCIOPTa M MCIOJB30BAHMS TEIUIOTHI B TEIUIOTEXHUYECKHUX YCTAHOBKaX U
cUCTeMax

1. OnpenenuTb TEIUIOBOW TMOTOK, W3JIy4yaeMblii CTalbHON TpyOOH C OKHCICHHOM
[IOBEPXHOCTHIO, UMetolIed HapyxHbli nuamerp 70 mm u mouHy 10 M. Temnepatypa nmoBepxHOCTH
TpyOs! 230 °C. TpyOa pacrosiokeHa B MOMEIIEHHH Ha OOJNBIIOM YAAJeHUU OT CTEH, TeMIlepaTypa
koTophix 20 °C

2. HuxpomoBas npoBosioka pazorpeta 1o temnepatypsl 1000 °C Beraucnute k03 dunment
TEIUIOO0TaYM JIyYEUCIyCKaHUEM C IIOBEPXHOCTHU IIPOBOJIOKM, €CJIM HarpeBareib PacIHoOJIOKEH B
O0JIBIIIOM TIOMEIIEHUH, a TeMIepaTypa orpaxaenuit 27 °C.

3. l'opsAunii ra3 ABMXKETCS MO KaHally, CTeHKU KoToporo Harpetsl 10 180 °C. B moTok rasa
MmoMeIneHa TepMonapa, Kotopas mokasbiBaeT Temrepatypy 340°C. Koaddunument temioBoro
m3nydeHus: cmas tepmorapsl 0,88. KoadduimeHT KOHBEKTUBHOM TEIUIOOTAAuM OT MOTOKa Tras3a K
cnato tepmoniapsl 50 B1/(M2-K). U3-3a myuncroro temmooOMeHa MEXIy CraeM M CTCHKaMU KaHaja
TepMoIiapa MoKa3bIBaeT 3aHMKEHHYIO TeMIlepaTypy raza. Hailtu nelcTBUTENbHYIO TEMIIEpaTypy rasa
B KaHaJe.

OIIK-2 CrocobeH NpUMEHSTh COOTBETCTBYIOIIMH (U3UKO-MATEeMAaTHUYECKU ammapar, METOJbI
aHaJIM3a U MOJAEIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOIO UCCIIEIOBaHUS MPU PELIEHUU
npodecCHOHANBHBIX 3a7a4

1. Onpenenenue  COOCTBEHHOTO, OTPAXXEHHOTO,  IOTJIOIIEHHOTO,  MPOMYLIEHHOIO,
3¢ (PEeKTUBHOTO, PE3YIBTUPYIOMIECTO U3TYUCHUSI.

2. Mertoasl ompeneneHus KodpuIUEHTa U3TYy4YEHUS TBEPAbIX Tell (paAuallOHHBIH,
KaJIOpUMETPUUYECKUH, PEryJISIPHOTO TEIJIOBOTO PEKHUMa, HAarpeBaHMs C MOCTOSIHHOM CKOPOCTHIO).

3. Hcrmonb30BaHHE 3aKOHOB TEIIOBOTO HM3JIYYCHHUs JUIsI pacdeTra Mpolecca JydUCTOro
TerooOMeHa.

4. TIpubGnmKeHHBIA METOJ] pacueTa CTENIEHN YEPHOTHI ILIMOBBIX Ta30B.
5. Onpenenenne kodhUIIMEHTA TEIIOOTAAYN H3ITYICHHEM ISl HarpeBaTeIbHON TICYH.
Paznen 6: Tenonepenaua

OIIK-3 CmocobeH [IeMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIOCOOOB  MOJYYCHWS,
npeoOpa3oBaHus, TPAHCIIOPTa M WCIIOJIB30BAHMS TEIUIOTHI B TEIUIOTEXHHMYECKUX YCTAHOBKaX U
CUCTeMax
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1. HaiiTu TONIIMHY CJOS IUIAKOBaThl, KOTOPHIM HAJ0 HM30JIMPOBATH IJIOCKYIO CTEHKY OT
OKpy)Karollled cpenabl, YTOObl YMEHBIIUTH MOTEPH TEIJIOTHI B 2 pa3a MO CPaBHEHHUIO C
HEU30JIMPOBAaHHOM CTEeHKOW. Temreparypa HapyXKHOM MNOBEPXHOCTH CTEHKHM TOCJIE€ HAIOXKECHHS
M30JSIMKM He U3MeHunach, KoadhuuueHT TemnooTaauyu B OKPYKAIOUIYI0 Cpely MPHUHITh B 000MX
cinyyasx =1,16 Bt/m2-°C.

2. B mapoBoM mojorpeBareiie Ha CTJIBHBIX TPyOKax C TOJIIMHOW CTEHKH 4 MM
KOHJIEHCHUpYeTCsl BOAsHON map naBieHueM 476 klla. BHytpm TpyO rpeercs Bojga mpu cpemHeit
temmnepatype 30 °C. Koadgdunuents: termmooraaun: st napa =13 000, mist Boger =3500 Bt/m2-°C.
Ha moBepxHOCTAX TpyOOK C OJHOW CTOPOHBI CJIOW HAKWUIK TOJIIUHOHW 2 MM, C APYrod — CIIOH
pKaBuMHBI TOAUMHOM 1 mMM. HailTm Temmeparyphl Ha MOBEPXHOCTSX BCEX CJIOEB U IOCTPOUTH
TeMIIepaTypHbIN Trpaduk.

3. B razoBoasHOM oxjamuTene Ko3(pPUIMEHT TEIUIooTAaud CO CTOPOHBI Traza =58, co
cropoHsl Boabl =580 B1/mM2:-°C. B BbImapHOM ammaparte co CTOpoHBI rpetomiero mapa =11000
Bt/M2:-°C, a co croponsl kunsmero pactBopa =2800 Bt/m2-°C. B o0oux TemmooOMeHHHKAX
CTallbHbIE TPYOBl C TOJIIMHOW CTEHKH 3 MM TIOKPBIBAIOTCS C OJHOW CTOPOHBI CIIOEM HAKUIIU
touHON 2 MM. Kak M3MeHUTCS B 3THX amnmaparax Kod(h(UIUEHT Teruionepeiadu Mo CpaBHEHUIO C
gucThIMU TpyOamu? Pacuer caenath o GopMyaM JUist IIIOCKON CTCHKH.

OIIK-2 Crnoco0GeH NMpUMEHATh COOTBETCTBYIOIIMHA (PU3MKO-MATEMATHUYECKUIN armapaT, METOJIbI
aHaJIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIEIOBaHUS MPHU PELICHUU
po)eCCHOHAIIBHBIX 337124

1. Pacuer mpotiecca Terionepeiadyu 4yepe3 OJHOCIONHYIO0 U MHOTOCIOMHYIO IIOCKYIO CTEHKY.

2. Pacuer mpomecca Temonepenadyd  4yepe3  OAHOCIOMHYHD M MHOTOCIOWHYIO
HMIMHIPUYECKYIO CTEHKY.

3. Pacuet uzossanuu. OnpeneneHue KpUTUYECKOro JuaMeTpa U30JISIIUHU.

4. KOHCTpYKIIMOHHBIN U TIOBEPOYHBIA pacueT peKyIlepaTUBHBIX TEIIOOOMEHHBIX anapaToB.
Pa3nen 7: Maccootnada

OIIK-3 CmocobeH [IeMOHCTPUPOBATH MPUMEHEHHE OCHOBHBIX CIOCOOOB  MOJYYCHUS,
npeoOpa3oBaHus, TPAHCIIOPTa M WCIIOJNB30BAHMS TEIUIOTHI B TEIUIOTEXHHMYECKUX YCTAHOBKAX U
CUCTEMaxX

1. OTKpBITast MOBEPXHOCTH BOABI TUIONIAAbI0 2,4 M2 00/1yBaeTCs BO3IyXOM CO CKOPOCThIO 1,5
M/c. OmpenenuTh KOJUYECTBO BJIard, HUcmapsromeics 3a 1,5 4, ecnmu Temmneparypa Boabl 35°C
Bo3nyxa 220°C, oTHOcuTenbHAs BiIaXHOCTh Bo3ayxa 50 %. bapomerpuueckoe naBieHue 745 MM prT.
CT.

2. Haittm x03pGUIIMEHT MaccoOTAauyd B TMPOIECCE BBICYIIMBAHUS BIIAXKHOTO MaTepHaia
BO3JIyXOM I07] naBjiieHreM 780 MM PT, CT., ABMKYIIMMCSI CO CKOPOCThIO 1,8 M/C HaJ MOBEPXHOCTHIO
ucnapenus, jummHa KoTopoil 1= 0,6 M. Ilokazanms mcuxpometrpa: = 32°C, =180C. Ilpunsare
kodurment quddyzun M2/c Tpu HOPMATBHBIX (PU3UIECKUX YCITOBUSX.

3. [Ipoucxoaut aguabaTHoe UCTIapeHHE BObI, B pe3yJIbTaTe YETro TEMIIepaTypa OKpY KaroIero
Bo3nyxa moHusmiack ¢ 81 mo 35 °C. Pacxox Bozmyxa 20 000 m3/4, HayanbHasi OTHOCUTEIbHAs
BIIAXHOCTh 5%. Paccunrtare konnuecTBO ucnapusiencs 3a 0,5 4 BOAbI U KOHEYHYIO OTHOCHUTEIIBHYIO
BJIQYKHOCTH BO3yXa. ATMOChEpHOE IaBiieHrne 755 MM pT, CT.

OIIK-2 Crnoco0GeH NMpUMEHATh COOTBETCTBYIOIIHMHA (PU3MKO-MATEMATHYECKUI armapaT, METOJIbI
aHaJlM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEIOBaHUS MPHU PELICHUU
po)eCCHOHAIIBHBIX 33724

1. Pacyer MaccooTnmauun mpu TypOYJICHTHOM TEUEHUU >KUJIKOCTH HAa OCHOBE YpaBHEHUI
TEIJIO0TIa4H.

2. Pacyer maccooThaudM B CiIy4yae JIAMUHAPHOIO MOTPAHUYHOIO CJOS MPH BBIHYKIECHHOM
JBUKEHUU.

3. OcHOBHBIE YpaBHEHUS TEIUIO- U MAacCOOOMEHa MPU XUMHUYECKUX TPEBPAIICHUSX.

4. Iuddepennmanbapie ypaBHEHUS TEIUIO- 1 MaCCOOOMEHa.

8.4. Bonpochl NPOME:KYTOYHOM aTTeCTAIIUN
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Hareiii cemecTp (3auer, OIIK-2, OIIK-3)
1. TemnepatypHoe 1oJie, TpaAUEHT TemnepaTypsl. TemioBoil MoTok. [110THOCTH TEMIOBOTO MOTOKA.
3akoH Dypee.

2. JuddepennmanbHoe ypaBHEHUE TEIUIONPOBOJHOCTH. YCJIOBHS OJHO3HAYHOCTH, TPAHUYHBIC
YCIIOBHUS

. TernonpoBOAHOCTH IJIOCKOW OJHOCIOMHON CTEHKH.
. TernonpoBOAHOCTS MHOTOCIOMHOM TJIOCKON CTEHKH.
. TennonpoBOAHOCTH OAHOCIONHON HUIMHAPUIECKON CTEHKH.

3

4

5

6. TeronpoBOJHOCTh MHOTOCIONHON UJIMHIPUYECKON CTEHKH.

7. TennonpoBOJHOCTH TE Pa3NUIHON (POPMBI ¢ BHYyTPEHHUM HCTOUHUKOM TETIOTHI
8

. Teruonepenaya yepes3 MIOCKY0 OJHOCIOWHYIO U MHOTOCJIOMHYIO CTEHKH

\O

. Jluddepennmanbaoe ypaBHEHHE HECTAITMOHAPHOTO MPOIIECCa TETLIOMPOBOTHOCTH.

10. IunddepennnansHoe ypaBHEHHE HECTAIIMOHAPHOM TETIONIPOBOTHOCTH B O€3pa3MepHOM BHUJIE.
11. Kputepun nonodust B HecTallMOHAPHON TETIJIONPOBOIHOCTH

12. YpaBHeHHE TETUIONPOBOIHOCTH JJIS TIJIACTUHBI, IWJIMHAPA U 1Iapa.

13. Meronuka ompeseNieH!s] KOIMYeCTBa TEIUIOThI, OTAAHHOTO (IIOJIyYeHHOTO) TelaMH B TpoIecce
OXJIQXK/ICHUSI (HarpeBaHus).

14. Meroauka onpeneneHust TEMIIEPATYPHI TEJ KOHEUHBIX Pa3MEPOB IIPH OMOLIY HOMOTPAMM.
15. Teopema Kongpatrena.

16. Teopus PEryJsIpHOTO pexxUMa. Meronuka OIIpEAEICHUS KodpunreHTa
TEMIIEPATYPOIPOBOAHOCTH METOOM PETYJISIPHOIO PEKUMA. IEPBOT0, BTOPOI'O U TPETHETO POAA.

17. Metoauka onpezaeneHus K03 QuineHTa TermionpoBoIHOCTH METOIOM PETYJISIPHOTO PeKUMA.
18. KoHBeKTHBHBIH TeIII000MeH, 3aKkoH HrroToHa — PuxMana.
19. I'mapoarHaMUYeCKUI M TEMIIEPATYPHBII IOTPAaHUYHBIE CIIOU.

20. TermooTnaua mpu CBOOOJHOM TEUYEHUH JKUIKOCTH B OONBIIOM OOBEME BIOJb BEPTHKAIHLHOM
CTEHKHU

21. OcoO6eHHOCTH TETIOOTIA4YH JIJIsi CBOOOTHON KOHBEKITUU OKOJIO TOPU3OHTAIBHBIX TPYO.

22. TemmooTaaya npu CBOOOIHOM TEUCHUH KUIKOCTH B OTPaHUYCHHOM IIPOCTPAHCTBE.

23. TemnooTnavya mpu TPOIOJIHHOM OOTEKaHMM IUIOCKOM IUTACTHHBI B Clydae JaMHHApPHOTO M
TypOyJIEHTHOTO PEKUMOB TEUEHUS KHUJIKOCTH.

24. OcOoOEHHOCTH TEIUIOOTIaYyu TPH OOTEKAHWHM OJWHOYHOW KpYTJIOH TpyObl B 3aBHCHMOCTH OT
PEKUMOB TEUEHUS KHUIKOCTH.

25. Tennootnaya npu 00TeKaHUM TPYOHOIO My4yKa MpU IIAXMATHOM U KOPUIOPHOM PACIIOIOKEHHUH
TpyO.

26. OcoOEHHOCTH TEIIOOTIAYH MPU TEUYCHUH B TPyOax >KUJIKUX METAJIIOB.

27. TemmooTaaya >KUIKOCTH MPU CBEPXKPUTHUESCKOM COCTOSTHUH U €€ OCOOCHHOCTH.

28. TerooTnaya npu MICHOYHOM M KaneJabHON KOHICHCAIUH.

29. Oco0eHHOCTH TEIUIOOT/AAYH MTPU KaIleJIbHOW KOHIEHCAIMY HETIOABUKHOTO Tapa.

30. BiausiHue CKOPOCTH ABUKEHHUS TTapa Ha MPOIIECC TEIIIOOTAAUH.

31. TerooTaaya npu My3bPbKOBOM M IJIECHOYHOM PEXKHME KUTICHUS KUKOCTH.

32. OcoOEHHOCTH TEIIOOTAAYH MPH MTy3bIPHKOBOM PEKUME KUTICHUS HETTOABUKHOM KUIKOCTH.

33. TemmooTaaya nMpu JaMHHAPHOM JIBUKCHUHU MApPOBOM TUICHKU BJIOJIb BEPTUKAJIBHON CTEHKU U Ha
TOPU30HTAILHOU TPYOe.

34. TennooTnaya npu TypOyJIE€HTHOM JBM)KEHUU MAapOBOH TUICHKH.

35. OcoOeHHOCTH BBIYMCICHUS TMEPBOM M BTOPOW KPUTHUYECKHX TETUIOBBIX HATPy30K MPU KUTIEHUU
KHUJKOCTH.

Iecroii cemectp (Ik3amen, OIIK-2, OIIK-3)
1. Crnoco0s! TermnoooMeHa. OCHOBHBIE TOHITHS TEIIIO00OMEHA.
2. TemriepatypHoe 10JI€, TPaJUEHT TEMIIEPATyPhl, TEIIOBOM MOTOK, IUIOTHOCTH TEIJIOBOT'O MTOTOKA.
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3. TemnompoBoaHocth. 3akoH Dypre. KoaddunmeHT TemmonpoBOAHOCTH Ta30B, KHIAKOCTEH,
TBEPABIX TE.

4. TuddepenmnuanbHoe ypaBHEHUE TETUIOMPOBOIHOCTH. Y CIIOBUS OJJHO3HAYHOCTH.
5. TennonpoBOAHOCTH B INIOCKOM CTEHKE. TepMUYECKOE CONPOTUBIICHUE TEIUIOIPOBOIHOCTH.

6. TemionpoBOAHOCT, B IIOCKOW MHOTOCIOMHON CTeHKEe. TepMHYecKoe CONMPOTHUBIICHUE
TEIUIONPOBOAHOCTH.

7. TermnonpoBOHOCTb OJHOCIOMHON ITUIMHAPUIECKON CTECHKH.
8. TernonpoBOAHOCTh MHOTOCIOWHON IIMIMHIPUYECKON CTEHKU. Y TIPOIICHNE PACUeTHBIX (hopMyJI.
9. [Tepenoc Temuia B IIIOCKOM CTEHKE MepeMEHHOM KOA((PHUIIMEHTE TETIONPOBOIHOCTH.

10. TIlepenoc Temna B UWIMHAPUYECKUX CTEHKaX TMpPH NEPEMEHHOM KO3 QHUIMEHTE
TEIIOIPOBOJHOCTH.

11. TenyonpoBOAHOCTH MIAPOBOI CTEHKH U TeJl HETIPABUILHON (POPMBI.

12. TenyonpoBOJHOCTH MJIOCKOW CTEHKH C BHYTPEHHUM MCTOYHHKOM TEIUIOTHI.

13. TenonpoBOAHOCTb KPYIJIOTO CTEPKHS C BHYTPEHHUM UCTOYHUKOM TEIUIOTHI.

14. TemonpoBOAHOCTh HMJIMHAPUYECKON CTEHKU C BHYTPEHHUM UCTOYHUKOM TEIUIOTHI.

15. HecranmonapHoe TeMIiepaTypHO€e 10Ji€ HeOrpaHU4YeHHOM macTuHbl. Yucna @ypswe, buo.
16. HecranmonapHoe teMriepaTypHoe moJie 6eckoneuHoro mummHapa. Yuciaa Oyprwe, buro.
17. CymHoCcTh KOHBEKTHBHOU TeruiooTaauu. CBOOOHAS ¥ BHIHYKJCHHAS] KOHBEKITHSI.

18. 3akon Hprorona - Puxmana. Kosddumument termmoormaun. dakTopbl, BIUSIONIME HA €ro
3HAYEHHE.

19. I'maponuHamuyeckas CTpyKTypa nmoToka. Pexxumbl TedeHus. TennoBod M TMAPOJUHAMUYECKHI
MOTPaHUYHBIE CIIOU.

20. YpaBHeHHUs TEMI00Taa4uu, SHeprun. Kpaesbie ycioBusi.
21. YpaBHeHus naBmxeHus. Kpaesble ycinoBusl.
22. YpaBHeHue Hepa3pbIBHOCTH. KpaeBbie yciaoBus.

23. OcHoBbl Teopun mnoao6us. [lomoOue mporeccoB KOHBEKTHBHOTO TerioooMeHa. Kpurtepuun
nono6usi. KpurepuansHsie ypaBHEHUSI.

24. Teruootaaya npu 00TEKaHUM MJIOCKOH MOBepXHOCTH. KpHuTepuaabHble ypaBHEHUS BHIHYKICHHON
KOHBEKIUU.

25. TemnmooTnavya MpU TEUYEHUH XKHUIKOCTH B TpyOax. KpurepuanabHble ypaBHEHHS BBIHYKICHHOM
KOHBEKIUU.

26. TemmooTtaaua npu CBOOOAHON KOHBEKIIMHU. TemnooTaaua B HEOrpaHUYCHHOM IPOCTPAHCTBE.
27. TennooTaava nmpu cBOOOIHOM KOHBEKITMH. TemiooTiadya B OrpaHHYeHHOM MPOCTPAHCTRE.
28. TerutooTAaya Mpy MONEPeYHOM OOTEKaHUN OJUHOYHOM TPYOBI.

29. TennooTaava npy MomepevyHoM o0TEKaHUH TTydKa TpyoO.

30. TemnooOMeH wuzmydeHHeM. Buasl JOyyucThIX MOTOKOB. OddekTuBHOE  U3ITydEHHE.
PesynbTHpytoniee usiydeHue.

31. 3akoHsI TEIIOBOTO U3IydeHus. Cepoe TeNo U CTENEHb YEPHOTHI.
32. JIyuucTslif TETII0O0OMEH MEXKTy TEJIaMHU.

33. TemoBoOE U3ITy4EeHHE Ta30B.

34. Temnonepenaya 4yepes3 MIOCKYI0 OJHOCIOWHYIO CTEHKY.

35. Tennonepeaayda yepe3 IIOCKYI0 MHOTOCIOWHYIO CTEHKY.

36. Temtonepenaya 4yepe3 OJHOPOIHYIO [TUITMHIPUIECKYIO CTEHKY.
37. Tennonepenaya yepe3 MHOIOCIOWHYIO WINHIAPUYECKYIO CTEHKY.
38. Temnoas uzonanus. Kpurudeckas TOJIMHA U30ISAIINAN.

39. Temnonepenaua dyepe3d peOpuctble moBepxHOcTH. Koapduument sddexruBHOoCcTH pebdpa.
Koadduuuent remmonepenaun.

40. TernooOMeH IpH KOHACHCAIIMM TMapa HA BEPTUKAIBHOM IOBEPXHOCTH, Ha IOBEPXHOCTH
TOPU30HTAILHON TPYOBI.

23



41. OcoOeHHOCTH KOHJCHCAIMM ABWXKYyIerocs mnapa. KoHmeHcanuss mapa Ha TOPH30HTAIBHBIX
TPyOHBIX MMyYKaXx.

42. TenooOMeH TP KUTICHUHU KUAKOCTH. PexuMbI kuneHus. MexaHu3M KUTICHUSI.

43. BnusHue TeruIo(pU3NYECKUX CBOMCTB MOBEPXHOCTH U CPEIbl HA MHTEHCHBHOCTH TEIUIOOTAAYH
IIPH I1y3bIPEKOBOM KHUIICHUU.

44. Oco0eHHOCTH TEIIO0OMEHA KUTISIIEH KUAKOCTH B TPyOKax.

45. TenmooOmeHHbIe anmapathbl. Kinaccudukarus TermiooOMEHHBIX alapaToB.
46. OCHOBBI TEIUIOBOT'O pacyeTa TeII000MEHHBIX anmnapaToB.

47. KOHCTpYKTHUBHBIN U TOBEPOUYHBIN pacyeT TETUIOOOMEHHBIX almnapaToB.

48. T'unpaBIu4ecKkuil pacueT TeII000MEHHBIX amlaparoB.

49. MaccooOmeH. OCHOBHBIE TIOHSTHS U OTIPEICIICHHUS.

50. Monexynspaas n1updy3usi, rpaueHT KOHIEHTpaIKH, 3aKoHbl Duka.

8.5. Meroauueckue marepuasbl, ONpeeJsiiOlde MPOUEeIYPbl OLEHUBAHWS 3HAHWM,
YMeHH, HABbIKOB M (MJIM) ONbITA JAeSITeJIbHOCTH, XapaKTEePU3yIIHUX 3Tanbl GopMUPOBaAHMS
KOMITeTeHI Ui

KoHTponb 3HaHMA CTYJEHTOB IO IUCHUILIMHE TPOBOAMTCS B YCTHOH W MHChbMEHHOH (dopme,
MpeycCMaTpuBaeT TEKYIIUH U MPOMEXKYTOUHBIH KOHTPOJIb. MeTollbl KOHTPOJS: - TecToBas ¢dopma
KOHTPOJISI; - yCTHasA popMa KOHTPOJISI — ONPOC M OOLICHHE C ayIMTOpUEH MO MOCTaBIEHHON 3a7a4e B
yCTHOU (popMme; - perieHre OonmpeaeseHHbIX 3aJlaHuid (3a71a4) 1Mo TeMe MPaKTUYECKOro Marepuaia B
KOHIIE MPaKTUYECKOrO 3aHATHUS, B LENSIX 3(PPEKTUBHOCTH YCBOSEMOCTH MaTepuaia Ha MpakTHKE. -
MOOUIPEHNE UHIMBUIYATbHBIX 33JaHU, B KOTOPBIX CTYJIEHT MpopadoTani caMOCTOSATENbHO OO0JbIIOE
KOJIMYECTBO JIOTIOJHUTENbHBIX HCTOYHUKOB JUTEparypbl. TeKyluil KOHTPOJb MperycMaTpuBaeT
YCTHYIO (popMy ompoca CTyA€HTOB ¥ MUCbMEHHBII 3KCIPECC-OMPOC MO0 OKOHYAHUIO U3YUEHUS KAk 10
TEMBI.

9. IlepeyeHb y4eOHOM JTUTEPATYPHI

1. Aaydpuenko, O. C. Texuuueckasi TepMOJHMHAMUKA U TEIUIOMACCOOOMEH : [ DIEKTPOHHBIN
pecypc] : yaebHoe ocodue / O. C. Anydpuenko ; DI'BOY BIIO OpenOyprekuii roc. yH-T. - Opck :
N3n-Bo Opckoro ryMaHUTapHO-TEXHOJIOTUYECKOro HHCTUTYTa, 2011. - on-line : puc., Tabm. -
Cuctem. TpeboBanust: Hanuune moakiIroueHus K JIOKaIbHOU ceTn akageMuu u K MaTtepHer ; Adobe
Acrobat Reader. - URL: https://lib.rucont.ru/efd/233740/info

2. Kynunos, A. A. TerutomaccooOMeH : yueOHOe TocoOue Uil CTYACHTOB HAallPaBJICHHUS
noarotoBku 140100 «TemnosHepreTuka 1 TEINIOTEXHUKA» BBICIINX YU€OHBIX 3aBefieHUl / A. A.
Kynunos. - Mocksa : UHOPA-M, 2020. - 375 c. - (Beiciiee obpa3zoBanue - bakanaspuat). - URL:
https://znanium.com/catalog/document?id=356046

3. Crosnos, H. W. TeopeTtnyeckrue OCHOBBI TEINIOTEXHUKU (TEXHUYECKASI TEPMOJMHAMUKA U
TEIIOMAacco00OMeH) : [ DIIeKTPOHHBIN pecypc] : yueOHoe mocoOue sl CTYACHTOB, 00yUYaONIUXCs O
HanpasieHuto noarorosku 270800.62 - CrpoutensctBo / H. U. Crosinos, C. C. CmupHOB, A. B.
Cwmupnosa ; ®I'AOY BIIO Cesepo-kaBka3zckuii ¢penepanbHbiii yH-T. - CtaBponodis : [0. u.], 2014. -
on-line. - Cucrem. TpeGoBanus: Hamuure moaAK/IF0OueHUs K JTOKAILHOM CETH aKaJIeMHUH U K
Wutepner. - URL: https://lib.rucont.ru/efd/304188/info

4. Opnos, M. E.
Teopernyeckne OCHOBBI TEIUTOTEXHHUKH. TeruioMaccooOMeH : [ DIEeKTpOHHBIN pecypc] : yaeOHoe
nocobue / M. E. OpsoB ; YIIbSIHOBCKHI TOC. TEXH. YH-T. - YJIbSIHOBCK : [0. u.], 2013. - on-line. -

Cucrem. TpeboBanus: Hamuure moakimtoueHus K JIOKaJIbHOW ceTu akageMuu U K MHTepHeT ; Adobe
Acrobat Reader. - URL: http://ebs.rgazu.ru/?q=node/2592

10. Ilepeyens pecypcoB nHGOPMAITMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn UHTepHeET

1. izhgsha.ru - Odunmaneueiii caiit ®I'BOY BO UMxerckas 'CXA ¢ 3JIeKTpOHHBIM KaTajlorom
Hay4YHOU OMOIIMOTEKH

2. http://portal.izhgsha.ru - Uateprer-nopran ®I'bOY BO «xesckas 'CXA»
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3. http://ebs.rgazu.ru - O9bC AgriLib

4. http://elibrary.ru/title_about.asp?id=28060 - Axanemust SHEPTETUKU
W3narensckuii Jlom "IIpesunent-Hesa"

5. http://elibrary.ru/title_about.asp?id=50617 - « AnpTepHaTUBHAS YHEPTETHKA

6. http://minenergo.gov.ru/ - Caiit MuHHCTEpCTBO SHEpreTUKU Poccuiickoit denepanun

11. MeToauueckue yKazaHus 00y4arOuUMCH 110 OCBOCHUIO JUCHMILIMHBI (MOXYJISA)

[lepen u3yueHHUEM ITUCHUIUIMHBI CTYJEHTY HEOOXOAMMO O3HAKOMUTHCS € paboueill mporpamMmoi
JTUCLUIUTUHBL, U3YYUTh MepeYeHb PEKOMEHIYEMOI JINTepaTyphl, IPUBEIEHHON B paboueil mporpaMme
TUCUMIUTUHBL. {1t 3(eKTUBHOTO OCBOEHHS NUCUUIUIMHBI PEKOMEHIYETCS IMOCEIIaTh BCE BHUIbI
3aHATUNA B COOTBETCTBUU C PACIMCAHHWEM W BBIMOJHATH BCE JOMAIIHHUE 3aJaHHsl B YCTAHOBIICHHBIE
npenojaBaTesieM Cpoku. B ciydae mporycka 3aHSATHI MO yBa)XKUTEIbHBIM MPUYMHAM, HEOOXOAMMO
MOJIyYUTh Y MIpernoaBaTelis MHIUBUIYaJIbHOE 33/1aHKe 110 MpomyiieHHoi Teme. [lonyyeHHble 3HaHuS
U YMEHHUS B MPOLECCE OCBOCHHUS JUCUUIUIMHBI CTYJICHTY PEKOMEHIYETCS MPUMEHSTH ISl pPellieHus
3a1a4y, He 00fA3aTEeNbHO CBSI3aHHBIX C MPOTpaMMON JUCHUIUIMHBL. BrageHue KoMIETEHIMSIMU
JTUCLMIUTMHBI B IOJTHON Mepe OyieT MoATBepKaaThcsl Bammm yMeHneM cTaBUTh KOHKPETHBIE 33a4H,
BBISIBJISTH CYIIECTBYIOIIUE MPOOJIEMBI, peliaTh UX U MPUHUMATh HA OCHOBE MOJYyYEHHBIX Pe3yIbTaTOB
onTuMaibHble pemeHus. OCHOBHBIMU BHJAaMU YYE€OHBIX 3aHSITUHA ISl CTYJEHTOB MO Y4eOHOI
TUCHMIUIMHE — SBISAIOTCA: 3aHATUS JICKUMOHHOTO THWIA, 3aHATHS CEMHUHAPCKOrO THUIMA H
camocCTosITeNIbHasl paboTa CTYIEHTOB.

®Dopmbl paboTHI

Metoanueckue ykazaHus 1y 00ydJarommxcst

JIekIIMOHHEBIE 3aHATUS

PaboTa Ha nek1um ABIsSETCS OUY€Hb BAKHBIM BUIOM JIESATEIBHOCTH IS
U3y4YeHHs] JUCLUIUIMHBL, T.K. Ha JIEKIUH IPOUCXOIUT HE TOJIBKO COOOIIeHNE
HOBBIX 3HaHHH, HO ¥ cUCTeMaTu3alus U 0000IIeHNEe HAKOIUIEHHBIX 3HaHU,
(opMHpOBaHUE HAa UX OCHOBE UIECHHBIX B3IJIAA0B, YOSKACHUH,
MHUPOBO33PEHUS, Pa3BUTHE IO3HABATENBHBIX U IPOPECCUOHATBHBIX
UHTEPECOB.

Kpatkue 3anucu nexkiuil (KOHCIEKTUPOBAaHUE) IOMOTAET YCBOUTh
matepual. Hamucanue KoHCIEKTa JEKIHii: KpaTKO, CXeMaTU4HO,
MIOCJIEI0BATENBHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHHUS, BBIBO/IBI,
(dbopMyIHpoBKH, 0000IIEHNUS; TOMEYaTh BayKHBIE MBICIIU, BBIACTATD
KJIFOUEBbIE CII0BA, TEPMUHBL. KOHCIIEKT JTyuIiie moapa3iesiaTh Ha MyHKTHI,
naparpadsl, cobI0as KpacHy1o CTpoKy. [IpHHIMITHABHBIE MecCTa,
orpeneneHusi, GopMyIibl CIeIyeT CONPOBOXKAATH 3aMEUAHHSIMU: «BAXKHOY,
«0Cc000 BaXKHOY, «XOPOIIIO 3aIIOMHHUTHY» U T.II. [IpociymiiBanue u 3anuch
JICKIIMA MOYKHO TIPOU3BOIUTH MTPH MTOMOIIM COBPEMEHHBIX YCTPOUCTB
(mukTooH, HOYyTOYK, HETOYK | T.I1.).

Paboras Haj KOHCIIEKTOM JIEKIUii, BCEr/ia celyeT UCTIONb30BaTh HE TOIBKO
y4eOHUK, HO U Ty JTUTEPATypy, KOTOPYIO JONOIHUTEIBHO PEKOMEHI0BAI
JIEKTOP, B TOM YKCJIE€ HOPMATUBHO-IIPABOBBIE aKTHl COOTBETCTBYIOLICH
HarnpasieHHocTH. [1o pe3ynabTatam paboThl C KOHCIIEKTOM JICKITUH CIIETyeT
0003HAYUTH BOIPOCHI, TEPMUHBI, MaTEPUa, KOTOPbI BBI3BIBAIOT
TPYAHOCTHU, TIOMETUTH U MOTBITATHCS HAUTH OTBET B PEKOMEHTyeMOit
auteparype. Eciu caMmocTosTensHO He yaaeTcst pa3o0paThesi B MaTepuaile,
HE00X0IMMO c(hOPMYITHPOBATH BOIIPOC U 33JaTh MIPETIOIaBATEII0 Ha
KOHCYJIbTAIIMH, Ha 3aHATUH CEMUHAPCKOTO THIIA.

JleKIIMOHHBIN MaTepua sBiseTcs 6a30BbIM, C KOTOPOI0 HEOOXOIUMO
HayaTh OCBOEHUE COOTBETCTBYIOIIETO Pa3/iesia WK TEMBI.

Jlabopartopubie
3aHATHUS

[Ipu moAroTOBKE K 3aHATHSAM W BBITIOJIHCHUH 3aIaHUI CTYJIEHTaM CJIeIyeT
HCITOJIB30BATh JTUTEPATYPY U3 PEKOMEHIOBAHHOTO CITMCKA, a TAKKE
PYKOBOJICTBOBATHCS YKa3aHUSIMHU U PEKOMEHIAIUSIMU MTPETO1aBaTelIs.
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Ilepen kaxxabIM 3aHITUEM CTYJEHT U3y4daeT IUIaH 3aHATHUA C IEPEUYHEM TEM U
BOIIPOCOB, CIIUCKOM JIUTEPATYPHI U IOMAIIHUM 33ITAHUEM T10 BHIHECEHHOMY
Ha 3aHATHE MaTepuaity.

CryneHTy peKOMEHIyeTCs CIeIyIolas CXeMa MOATOTOBKHU K 3aHSTHIO U
BBIITOJIHEHHIO JOMAIITHUX 3aJaHHIN:

- MpopaboTaTh KOHCTIEKT JIEKIIUN;

- IPOAHAIM3UPOBATH JIUTEPATYPY, PEKOMEHIOBAHHYIO MO U3y4aEMOMY
pasneny (MOyJIH0);

- U3YYHTh PEUICHUS TUTIOBBIX 3a/1a4 (TIPH HAJIMYHUH);

- peLuTh 3a/IaHHbIE JOMAIIIHUE 3a/1aHHUS;

- TIpH 3aTPyAHEHUSAX CHOPMYITUPOBATH BOMPOCHI K MPEIOAaBaTENTIO.

B koHI1€ Ka)XX0T0 3aHATHS TUIIA CTYACHTHI MOIYYalOT «JI0MaIITHEE 33/IaHUE»
JUISL 3aKpeIUICHHs TPOMIEHHOT0 MaTepruaiia. J[oMalinue 3ajanust
HEOOXOIMMO BBITIOTHATH K KaXI0MY 3aHITHIO. CII0KHBIE BOIIPOCH MOXKHO
BBIHECTH Ha OOCYKICHHE HA 3aHATUU CEMHHAPCKOTO THITA WM Ha
WHJUBUTyJIbHbIE KOHCYJIbTAINH.

CamocTrogreabpHas
pabota

CamocrosTenbHas paboTa CTyIEHTOB SBJISIETCS COCTABHOM YacThIO UX
yueOHOil paboThI 1 UMEET 1EeIbIO 3aKpeIUICHHE U YTIyOJIeHue MMOTyYeHHBIX
3HaHUI, yMEHUH 1 HABBIKOB, IIOMCK M MIPHOOPETEHNE HOBBIX 3HAHUH.
CamocrosiTenpHas paboTa CTy/ICHTOB BKJIIOYAET B C€0S1 OCBOCHHE
TEOPETUYECKOTO MaTepralia Ha OCHOBE JIEKIINI, pEKOMEH1yEeMO
JUTEPATYPBL; MOATOTOBKY K 3aHATUAM CEMHHAPCKOro THUIMA B
WHJVBUIyaJIbHOM U IPYIIIOBOM pexumMe. COBETHI 110 CAMOCTOATEIBHON
paboTe ¢ TOUKH 3pEHUS UCIIOJIb30BaHUS JIUTEPATYPhl, BPEMEHHU, TTTyOUHBI
npopabOTKU TEMBI U JIP., @ TAK)KE KOHTPOJIb 32 I€ATEIbHOCTHIO CTYIEHTa
OCYILECTBIISIETCA BO BPEMsI 3aHATUN.

L{enpro npenoaaBaTens SIBASETCS CTUMYJIHUPOBAHNE CAMOCTOSITENIBHOTO,
yray0aEHHOTO U3yUeHUs MaTepraia Kypca, XOpoIIo CTPYKTYpUpPOBaHHOE,
MIOCJIEIOBATEIbHOE U3JI0KEHNE TEOPUH HA 3aHATUSAX JICKIMOHHOTO THIIA,
0TpabOTKa HABBIKOB PEIICHUS 3a/1a4 U CUCTEMHOTO aHaIM3a CUTYyallil Ha
3aHATUSAX CEMUHAPCKOr0 TUIA, KOHTPOJIb 3HAHUN CTYIEHTOB.

Ecnu camocrosiTensHO HE yanoch pa3o0parbcsi B MaTepHale,
chopMynupyiTe BOMPOCH U 00paTUTECh HA TEKYIIEH KOHCYJIbTAIlUN WU Ha
OmKalIei JISKIUU 3a TIOMOIIIBIO K MPEeTogaBaTeio.

[ToMuMO caMOCTOSTENIBHOTO U3yUEHUSI MAaTEPUAIIOB IO TEMaM K
CaMOCTOSTENILHOM paboTe 00yUYaIONINXCsS OTHOCUTCS MOATOTOBKA K
IPAKTUYECKUM 3aHITHUSAM, IO pE3yJIbTaTaM KOTOPOW IPEICTAaBISIETCS OTUET
IPENoIaBaTesIo M MPOXOAUT coOeceJOBaHUE.

IIpu caMOCTOATENIBHOM TOATOTOBKE K IPAKTUYECKOMY 3aHITHUIO
oOyJaromuincs:

- OPraHU3yeT CBOIO JAESATENBHOCTh B COOTBETCTBUU C METOANYECKUM
PYKOBOJICTBOM IO BBITIOJIHEHUIO MPAKTHUECKUX PadoT;

- U3y4aeT HH()OpMAIMOHHBIE MaTEPUAIIbI;

- MOATOTABJIMBAET U 0POPMIISET MaTepUabl MPAKTUYECKUX paboT B
COOTBETCTBUU C TPeOOBAHUSIMHU.

B pe3ynbTraTe BBIOJIHEHUS BUIOB CAMOCTOSATEIBHON pabOThI MPOUCXOUT
dbopMupoBaHrEe KOMIETEHIINN, YKa3aHHBIX B paboyeil mporpaMmbl
JTUCIUATITAHBI (MOTYJIS).
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[IpakTnueckue @opMBbl OpraHU3alUM MPAKTUYECKUX 3aHATUNA ONPENEISIOTCS B

3aHSATUS COOTBETCTBUU CO CHEHUPUUECKUMU OCOOCHHOCTSIMU YUEOHOMN TUCHUTIIHHBI
U 1ensiMu o0ydeHus. iMu MOryT ObITh: BBINOTHEHHUE YIIPAKHEHUH,
pelIeHre TUTIOBBIX 3a/1a4, pellIeHne CUTYAllMOHHBIX 33]1a4, 3aHATHS T10
MOJIEJTMPOBAHUIO PEaJIbHBIX YCIOBUMA, AE€TOBBIE UTPBL, UTPOBOE
MPOEKTUPOBAHNE, UMUTALIMOHHBIE 3aHATHUS, BbIE3AHbIC 3aHATHUS B
OopraHu3aiuu (MpearnpusIThs ), 3aHATUA-KOHKYpCHI U T.A4. [lpu ycTHOM
BBICTYIUICHUU MO KOHTPOJIBHBIM BOIPOCAM CEMUHAPCKOTO 3aHATHS CTYACHT
JIOJDKEH M3JaraTh (HE YATaTh) MaTEpPHal BHICTYIUICHHS CBOOOHO.
Heo0xoaumMo KOHIIEHTpUPOBATh CBOE BHUMAHUE Ha TOM, YTO BBICTYIUICHHE
JOJIKHO OBITH OOPAIEHO K ayAUTOPUH, a HE K MPENoJaBaTelto, T.K. 3TO
3HAYUMBIN acneKT (POPMUPYEMBIX KOMIIETECHITUN.

[To oxOHYaHMK CEMHMHAPCKOT0 3aHATHS 00yYaromeMycs ClIeayeT OBTOPUTh
BBIBOJbI, ITOJIYUCHHBIC Ha CCMUHAPC, MPOCJIICANUB JIOTUKY UX IMOCTPOCHU,
OTMETUB TOJIOKEHUS, JISKAIIHE B UX ocHOBe. i 3TOoro odydaromemycs B
TCUYCHHUC CCMHUHApa CJICAYCT ACIaTh MOMCTKH. bonee TOro, B cjiy4dac
HETOYHOCTEH ¥ (MJIM) HEMOHUMAaHUS KaKoro-1100 BOmpoca MpoieHHOTO
MaTepHaia o0y4JaroneMycs ciaeyeT 00paTUThCs K MPEo1aBaTel o s
HOJY4YEeHUsI HEOOXOIUMON KOHCYJIBTAllUU M Pa3bsICHEHUS] BOSHUKIIEH
CUTYyaI1H.

IIpy moOAroTOBKE K 3aHATUSAM CTYACHTAaM CIIEYET UCIOIb30BaTh JINTEPATYPy
U3 PEKOMEHIOBAaHHOTO CITUCKA, a TAK)KE PYKOBOJACTBOBATHCS YKA3aHUSIMU U
PCKOMCHOAUAMU IIPCIIOJaBaTCIIA.

[Tepen kaxabIM 3aHATHEM CTYACHT U3yYaeT IUIaH 3aHATUA C TIEPEYHEM TEM U
BOIPOCOB, CITUCKOM JINTEPATYPHI U JOMAITHUM 33JaHUEM I10 BHIHECEHHOMY
Ha 3aHSATHE MaTepHay.

CryneHTy peKOMEHIyeTCs CIIeIyIolas CXeMa MOATOTOBKHY K 3aHSTUIO U
BBITIOJTHEHUIO JOMAIITHUX 3aI[aHI/II7II

- MpopadboTaTh KOHCTIEKT JIEKIIUH;

- IPOAHATIU3UPOBATH JIUTEPATYPY, PEKOMEHJOBAHHYIO [0 U3y4YaeMOMY
pasneny (MOyJIH0);

- U3YYUTh PEUICHUS TUTIOBBIX 33a4 (MPU HATUYHH);

- pCIUTDH 3aJaHHBIC TOMAIITHUC 3aJaHH;

- TIpU 3aTPYAHEHUSIX CHOPMYIUPOBATH BOMPOCHI K MIPENOJaBaTEINIO.

B KoHIIe Ka)0T0 3aHATUS CTYAEHTBI IOJYUalOT «JIOMAaIllHEE 3aJaHue» s
3aKpeIuIeHus MPONHCeHHOro MaTepuana. JloMarnue 3a1anust He0OX0 MO
BBITOJIHATH K KQXI0MY 3aHATHIO. CII0’KHBIE BOIIPOCHI MOKHO BBIHECTH Ha
00CyX/IeHUE Ha 3aHATHU WIN Ha WHAWBUIYalIbHbIE KOHCYJIbTAIIUH.

Onuncanue BO3MOKHOCTEH U3yUeHUs TUCHUILVIMHBI Junamvu ¢ OB3 n unBaaugamMu
O6y‘{aIOH_[I/IMC$I C or paHI/I‘-ICHHBIMI/I BO3MOXHOCTSIMHA 3,Z[OpOBI:$I HpCI[OCTaBJISIIOTCH CIICOHUAJIBHBIC
y‘ICGHI/IKI/I, y‘-Ie6HBIe HOCOGI/IH U IUIAKTUYCCKHUC MaTepI/IaJII:I, CIICIIUAJIBHBIC TCXHHUYCCKHC CpeI[CTBa
OGy‘-IGHI/ISI KOJJICKTUBHOI'O U I/IHI[I/IBI/I,Z[ya.HBHOFO I10JIb30BAaHUA, yCJIyFI/I ACCUCTCHTA (HOMOIJ_IHI/IKa),
OKa3bIBAIOUIETO  OOy4YaloUIMMCS HEOOXOAMMYIO TEXHHYECKYI0 TIOMOIIb, a TaKke YCIyTH
CYPZIOTIEPEBOUMKOB M TU(IIOCYPIOTIEPEBOTUUKOB.

OcBoeHHNe AUCIUILTUHBI (MOIYJs]) OOYYalOIIUMUCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
MOJKET OBITh OPraHM30BAHO COBMECTHO C IPYTMMHU O0YYArOIIUMHUCS, a TaK e B OTJEJIBbHBIX TPyIIax.
OcBoeHNe AUCHUILTUHBI (MOIYJIs]) OOYYalOIIUMKCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS
OCYIIECTBIISIETCS. C YyYETOM OCOOCHHOCTEH MCUXO(PHU3UIECKOTO pPa3BUTHS, WHIUBUAYATHHBIX
BO3MO>KHOCTEHN U COCTOSIHUS 37I0POBBSI.

B mensx gocTynmHOCTH MOMydeHHsI BBICIIIETO0 00pa30BaHus 10 00pa30BaTeIbLHOM MpOrpaMMe JIMIAMHU C
OTpaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBBS ITPU OCBOCHHUH JTUCIMIUIAHBI (MOTYJIsS) 00€CTICUnBaCTC:
1) m1st TAIT ¢ OTpaHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBBS 110 3PEHUIO:
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- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLINNA CTYJEHTY HEOOXOJUMYIO TEXHUUECKYIO IIOMOIIb C Y4ETOM
WH/MBUYalIbHBIX OCOOEHHOCTEM (IOMOraeT 3aHsATh pabouee MECTO, NepeABUraThbcs, IPOYUTATh U
o(opMuUTh 3a1aHNE, B TOM YUCIIE, 3aIMCHIBAsI 1Ol AUKTOBKY ),

- THUCbMEHHBIC 3a/laHUs, a TaKXkKe HHCTPYKUHUU O TIOPSAJKE WX BBIMOJHEHUS OQOPMIISIOTCS
YBEJIIMYEHHBIM HIPHUPTOM,

- CcIlenuagbHble YYeOHUKH, Y4eOHbIC MOCOOMS M JUIAKTUYECKUE MaTepHajbl (MMEIOIHe KpYIHBIH
mpUQT Win ayauodans),

- UHIUBUYaJIbHOE pPaBHOMEpHOE ocBeleHue He MeHee 300 mrokce,

- IPU HEOOXOIUMOCTH CTYIACHTY JUIs BBINOJIHEHHS 3aJaHMs IHPEJOCTaBIIAETCS YBEINYMBAIOLIEE
YCTPOMCTBO;

2) A UL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBBS 110 CITYXY:

- IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOLINNA CTYJCHTY HEOOXOJUMYIO TEXHUUECKYIO TIOMOIb C YYETOM
WH/IMBUYaIbHBIX 0COOEHHOCTEH (ImoMoraeT 3aHATh pabouyee MECTO, NepeABHraThbCs, MPOYUTATh U
oopMuTh 3a1aHNE, B TOM YHUCIIE, 3AIMCHIBAsK 1101 AUKTOBKY ),

- obOecrieunBaeTCs HalIM4yMe 3BYKOYCHIMBAIOLICH ammapaTypbl KOJIJIEKTMBHOTO I10JIb30BaHUS, IMPU
HE00X0IMMOCTH o0yyaromemycs HPEOCTaBIIACTCS 3BYKOYCHJINBAIOLIAs anmaparypa
WH/IMBUYaJIbHOTO 110JIb30BaHMS;

- obecnieunBaeTcs Ha/ISKAIIMMU 3BYKOBBIMH CPEJCTBAMU BOCIIPOM3BEICHNS HH(POPMALINY;

3) nmng  un ¢ OTPAaHMYEHHBIMH  BO3MOXHOCTSIMHM ~ 3JI0POBbs, HMEIOIIUX  HapyIIECHUsS
OIIOPHO-ABUraTEIbHOIO ammnapara (B TOM YHCIIE ¢ TSHKEIBIMU HapyIIEHUSIMH JIBUTATENbHBIX (YyHKIUN
BEPXHUX KOHEYHOCTEH WJIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEMH):

- TMCbMEHHBIC 3aJaHMsI BBIMOJHSAIOTCS Ha KOMIIBIOTEPE CO CIEHUATM3UPOBAHHBIM IPOrPaMMHBIM
o0ecreyeHneM M HaJJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 KEJIAHUIO 00YYaIoLIerocs 3aJaHNus MOTYT BBIIIOJTHATHCS B YCTHOU (opme.

12. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOTHIi
NudopmanioHHble TEXHOJIIOTUN PeaTU3allii AUCIUILIINHBI BKIIOYAIOT

12.1 IlporpammHoOe o0ecnieueHmne
1. Onepannonnas cucrema: Microsoft Windows 10 Professional. IToamucka Ha 3 roma. JloroBop Ne
9-bJ1/19 ot 07.02.2019. Ilocneausis moctymHast Bepcusi mporpammbl. Astra Linux Common Edition.
Jorosop Nel173-T'K/19 ot 12.11.2019 r.
2. bazossrii maket nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas nunensus. Jorosop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas nunensus. Jlorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. Bbeccpounas muuensus. [loroBop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. Beccpounass mumensus. JJoroop Nel06-I'K ot 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpeMennble mnpodeccHoOHAJbHbIE 0a3bl JAaHHBIX MW HHGOPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI
1. MudopManmoHHO-CIpaBO4HAas cUcTeMa (CIpaBOYHO-IIpaBoBas cuctema) «KOHCYNbTaHT IITIOCY.
Cormamenne Ne HMKII2016/JICB 003 ot 11.01.2016 nns wucronb3oBaHUS B YUYEOHBIX MEJAX
6eccpounoe. OOHOBIIsIETCS peryisipHO. JIuIeH3uss Ha BCe KOMITBIOTEPHI, HCIOIb3yeMble B yUeOHOM
mporecce.
2. Ilpodeccumonanbupie 0a3pl nmaHHbiX Ha 1iatdgopme 1C: Ilpenmpusthe ¢ AOCTYMHBIMH
koHpuryparmusmu  (1C: ERP  Arponpombimnenusiii komrieke 2, 1C: ERP Dnepreruka, 1C:
Byxranrepuss monokoszaBoma, 1C: byxrantepuss nrtunedadbpuku, 1C: Byxranrepus sneBartopa u

koMOukopMoBoro 3aBoja, 1C: Obmenur, 1C: Pectopan. @ponT-oduc). Jlunensnonusiii roropop No
H8775 oT 17.11.2020 1.

13. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue JUCHUNIMHBI(MOLYJI51)
MatepuanbHO-TeXHUYeCKOe 00ecriedeHne JUCIIUILTUHBL:
OcHalueHue ay JuTopHii
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1. YuebHas ayaquTopusi AJis POBEICHUS 3aHATHI JIEKIIMOHHOTO U CEMHUHAPCKOTO TUIIA, TPYIIOBBIX U
MHAUBUAYAIbHBIX KOHCYJIbTAIlMH, TEKYLIETO KOHTPOJIS U MPOMEXKYTOUYHON aTTecTaluu. AyauTopus,
YKOMIUIEKTOBAaHHAsl CHEIHATU3UPOBAHHON MeOeabl0 M TEXHHUYECKHMMM CpeICcTBaMu OOyuYeHus,
CIIy)KalllUMHU I TIpeACTaBlieHUs] yduyeOHOW uHGOpMauuu OONBIION ayJAUTOPUHU: MEPEHOCHOM
KOMIIBIOTEP, IPOEKTOP, JOCKA, IKPaH.

2. YuebOHast ayIuTOpHs JJi IPOBENCHUS 3aHATHH JIGKIIMOHHOTO ¥ CEMHUHAPCKOTO TUIIA, TPYMIOBBIX U
WHAUBUAYAIbHBIX  KOHCYJNbTALMW, TEKYIIEro KOHTPOJS W  MPOMEXYTOUHOH  aTrrectalnuu
(mpakTUYeCKUX 3aHATHI). AYIUTOpHS, YKOMIUIEKTOBAaHHAs CHEIHATU3UPOBAHHON MeOenblo U
TEXHUYECKUMHU CPEJICTBAMHU OOYyYeHHMs], CIyXallUMHU [JIsl MpeAcTaBleHus y4yeOHoi uHbopmauuu
00JIBIION ayAUTOPUU: KOMIIBIOTEPHl C HEOOXOAHWMBIM IMPOTPAMMHBIM OOECIE€UE€HUEM, BBIXOJOM B
«MHTEepHET» U KOPIOPATUBHYIO CETh.

3. YueOHas ayauTOpHs A MPOBEACHUS 3aHATHIA JEKIIMOHHOTO U CEMHUHAPCKOTO TUIIA, TPYIIIOBBIX U
WH/IUBUIYAIbHBIX  KOHCYJbTallMi, TEKYIIEro KOHTPOJIS M  NPOMEXKYTOYHOH  aTTecTaluu
(;mabopaTopHBIX 3aHATHN). AyAMTOpPHUS, YKOMIUIEKTOBaHHAs CICIHATU3UPOBAHHON MeOenbio U
TEXHUYECKUMHU CpEJICTBAMH OOYYCHHMS, CIYXAIIUMH IS TMpeJICTaBlIeHUs ydeOHOM HHpOpManuu
0O0JIBINION ayauTOpHUH: TIEPEHOCHOW HOYTOYK, JlabopaTopHOoe obOopymoBanue: creHn «MccnemoBaHue
TEINIOOOMEHHUKaY; CcTeH] «OmpeneneHne Kod(pQUIMEHTa TEIUIoNepeayd Tpu MEePEeKPECTHOM
IBIDKEHUHM  TEIUIOHOCHTeNei»; crenn  «Ompenenenune  koddduumenrta  TemnooTnauu Ot
TOPU30HTAILHON TPYOBI IPU CBOOOAHOM JABIKEHHU BO3yXa»; cTeH «OnpeaeneHue KodppuimreHTa
TEIUIONPOBOAHOCTH METOJIOM IWIMHApa»; cTeHa «OmnpeneneHue koddduuueHra Tteronepenayn
HarpeBaTelIbHOTO Tpubopa»; creHa «OmnpexneneHue Kod(pQPHUIMEHTa TEIUIONPOBOAHOCTH IPH
MOTIEPEeYHOM OOTEKaHWM IWIMHAPA BO3IyXOM»; cTeHa «OmpeneseHne CTENEeHH YEPHOTHI MOJHOTO
U3IY4YCHUSI CEpOro Tejla METOJOM CpaBHEHHMS C STAJOHHBIM TeloM»; creHa «OmnpeneneHue
SKBUBAJICHTHOTO KO3 (UIMEHTa TEIJIONPOBOJAHOCTH MpH  TEIUIOOTAaue B  OrPAaHMYCHHOM
IIPOCTpaHCTBE»; cTeH «KoMIUIeKT TernooOMeHHOe 000pyA0BaHUEY.

4. TlomemeHue sl CaMOCTOSTEILHON pabOTHI .

[TomenieHne OCHAIIEHO KOMIBIOTEPHOM TEXHUKOHW C BO3MOXXHOCTBIO TMOAKIIOYEHUS K CETH
"UnTepHer" m obecreueHneM IOCTymna B AJEKTPOHHYIO MH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CpeIy
OpraHu3aliii.

5. [omermenus 1yist XpaHEeHUS U TPOPIITAKTHIECKOTO 00CTy)KMBaHUSI y4eOHOTO 000PYTI0BAHHUS.
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JIuer perucrpanuu u3MeHeHHH

Homep Pasznen IIpoToko.

Brecens! n3menenus B pasnensl: [lepeuens yueOHOM
autepatypsl, [lepeuens pecypcon

1 nH()OPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHON ceTh MIHTepHeT,
MartepuanbHO-TEXHUYECKOE 00ecrieueHre [IpoTokon ot 31
JTUCITATITAHBI( MOTYJIST) aBrycta 2020 r.

) Brecens! n3menenus B pasnensl: [lepeuens nandopmarnmonnsix |IIporokon ot 20
texHosoruii, [lepedens yueOHOM TUTEpaTyphl HOs10pst 2020 1.
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